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The ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION is devoted to the publication of signi- 
ficant articles in this particular field. Contributions of interest 
to those in physical medicine and rehabilitation are invited. 
Articles are accepted only with the understanding that they 
are contributed exclusively to the ARCHIVES. Articles and 
accompanying illustrations become the property of the journal. 


MANUSCRIPTS 


Submit only the original copy of the article, but retain a 
copy for use in correcting galley proofs. Carbon copies are not 
acceptable for editing and typesetting purposes. 


REFERENCES 


References should be placed at the end of the manuscript 
and should conform to the style of the Quarterly Cumulative 
Index Medicus. No more than twenty references should be 
included with a manuscript. 


ILLUSTRATIONS 


Only reproducible illustrations will be accepted. All photo- 
graphs must be black and white glossy prints, clear cut and 
contrasting. The size of each photograph submitted should be 
no larger than 234” x2”. Instructions for combining photo- 
graphs are acceptable. The Editorial Board reserves the right 
to limit the number and size of illustrations used with any 
manuscript submitted for publication. Any number of: illustra- 
tions over three (3) is charged to the author. 


REPRINTS 


Reprint order blanks with a schedule of prices will be 
attached to galley proofs. Individual reprints of an article 
must be obtained direct from the author. 


COPYRIGHT 


Matter appearing in the ARCHIVES OF PHYSICAL 
MEDICINE AND REHABILITATION is covered by 
copyright. Permission for reproduction must be directed to 
the Editorial Board. 


Detailed information covering instructions for the prepara- 
tion of manuscripts for publication may be had by writing 
direct to the Editorial Office, 30 N. Michigan Ave., Chicago 2. 
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Code of Advertising 


The Archives of Physical Medicine and Rehabilitation, published monthly by the American 
Congress of Physical Medicine and Rehabilitation, is interested in the maintenance of the highest 
standards in advertising in the interest of its readers in the medical and closely allied professions, the 
various manufacturers and patients. The Archives of Physical Medicine and Rehabilitation believes 
that honest, straightforward and informative promotion is essential in the merchandising of 
products and apparatus affecting the health and welfare of the general public. For this reason, the 
APM&R has formulated some basic principles to serve as a guide to manufacturers and advertisers. 


CLAIMS 
1. Claims for the efficacy or usefulness of a product should be logically and appropriately based 
upon scientific evidence or authoritative opinion expressed by qualified persons. 
2. Claims should not be stronger than the evidence warrants and should be expressed in such a way 
as to avoid multiple interpretation. Implied endorsements by ambiguous statements are not ac- 
ceptable. The journal reserves the right to modify or exclude copy that is extravagant in claims 
without consulting advertiser and/or agent if time before publication deadline is a governing factor. 
3. Statements of endorsement or use of a product or apparatus by physicians or by institutions 
or by individuals in allied professions are not acceptable. 
4. The statement of claims should be made in language appropriate to the understanding of the 
intended reading audience. If such statements are not clearly made, they may be misleading or 
confusing thereby doing disservice to both publisher and advertiser. 
5. Length of time a product has been on the market and relative sales position are not neces- 
sarily evidence of its merit and hence such information cannot be considered appropriate 
argument for prescription or recommendation. 
6. Promotion suggesting undesirable consequences from failure to use any product or apparatus 
unless compelling evidence exists is unjustifiable. 
EVIDENCE 
1. Evidence presented in promotion of products or apparatus should serve the funtion of 
validating any or all claims made. While interpretation of findings may vary among physicians, 
claims must adhere to the evidence and not to questionable extrapolations. 
2. The significance of evidence should not be magnified to the point of overemphasis and quota- 
tions and/or excerpts should not disregard the context or the full meaning of the source. 
3. Evidence should be readily and reasonably available. Manuscripts may be cited as references 
only after publication. Personal communication is acceptable only when the author has had an 
opportunity to review the intended promotion and has granted written approval for the citation. 
A copy of any personal communication to be included in advertising copy and a copy of per- 
mission directed to the manufacturer to use such personal communication must be on file in the 
office of the publisher prior to such information being released for publication in the journal. 
Descriptions of findings demonstrated in scientific exhibits not subsequently published in a 
generally available periodical do not constitute suitable evidence. 
4. Evidence derived from adequately controlled research should be differentiated from uncon- 
trolled clinical experience. Where the advertiser sets forth his own conclusion or rationale, it 
should be done without implication of other authority. 
COMPARISONS 
1. Promotion of a product or apparatus should relate the merits of the product or apparatus to 
generally acceptable medical standards. 
2. Direct comparison with other products or apparatus for the purpose of demonstrating superiority 
is permissible only when such claim can be supported by direct reference to a published report. 
3. Implied superiority of a product or apparatus through the overuse of superlatives is not 
acceptable. 
POSITION OF THE MEDICAL PROFESSION 
1. Promotion that tends to undermine the patient’s trust and confidence in his physician is 
prejudicial to the effective practice of medicine and must be avoided. 
2. Promotion that results in the patient bringing pressure on the physician to prescribe according 
to suggestion or the current vogue rather than by exercise of professional judgment, is unacceptable. 
3. Promotion that encourages the patient to assume the prerogatives of the physician is unwise. 
It should be avoided as detrimental to public health. A prescription of drugs and/or therapeutic 
appliances leading to the time and sequence of the introduction of other treatment should remain 
the responsibility of the physician. Promotion influencing the patient to assume these responsi- 
bilities or creating concern regarding the physician’s recommendations is not acceptable. 
The APM&R Code of Advertising conforms to the principle that promotion directly to the public of 
products and apparatus which require a physician’s special knowledge for the proper administration 
is not in keeping with the best health and welfare of the general public. The APM&R Code of Ad- 
vertising is subject to alteration and clarification as indicated by the experience and wisdom that will 
be acquired through cooperative efforts of medical, industrial, educational and public organizations. 
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“ETIOLOGY OF DECUBITUS ULCERS” 


THE R. D. GRANT COMPANY 


for the best paper on 


The R. D. Grant Company of Cleveland, makers and sole 
distributors of Alternating Pressure Point Units, offers a cash 
award of $1,000.00 through the American Congress of Physical 
Medicine and Rehabilitation for the best paper on “Etiology of 
Decubitus Ulcers”, to be presented at the 3rd International 
Congress of Physical Medicine, August 21-26, 1960 at 
Washington, D. C. 


The following rules and regulations apply to the contest: 


This competition is open to all persons except 
Members of the Boards of Governors of the 
American Congress of Physical Medicine and 
Rehabilitation, American Academy of Physical 
Medicine and Rehabilitation and the Program 
Committee of the 3rd International Congress of 
Physical Medicine. 


Manuscripts must be in the office of the Ameri- 
can Congress of Physical Medicine and Rehabili- 
tation, 30 N. Michigan Ave., Chicago 2, Ill., not 
later than May 2, 1960. This deadline will be 
rigidly maintained. 


The essay must not have been published 
previously. 


Essays will be judged on original work, contri- 
bution to knowledge of this subject and clear 
exposition of the facts. Contributions should not 
exceed 6000 words (exclusive of headings, refer- 


ences, legends for illustrations, tables, etc.) and 
the number of words should be stated on the 
title page. Seven copies of the manuscript must 
be submitted — two original copies and five 
carbon copies. No papers will be returned. 


+ The winning contribution will be determined by 


the Program Committee of the 3rd International 
Congress of Physical Medicine. 


. All contributions will become the property of the 


American Congress of Physical Medicine and 
Rehabilitation and will be released to the 
ARCHIVES OF PHYSICAL MEDICINE AND RE. 
HABILITATION for publication as determined by 
its Editorial Board. 


. The winning essay will be presented at the 


meeting of the 3rd International Congress of 
Physical Medicine. 


‘The donors of the award, The R. D. Grant Company, are makers and 
exclusive distributors of Alternating Pressure Point Units used to help 


prevent and heal decubitus ulcers. 
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HM-801 
FULL BODY 
IMMERSION TANK 


“Figure 8" design per- 
mits all parts of the 
body to be reached 
from either side with- 
out entering tank, Twin 
Electric Turbine Ejec- 
tors provide double 
action hydromassage. 
Overhead hoist facili- 
tates handling of non- 
ambulatory patients. 


PB-110 
PARAFFIN BATH 
(for hand, wrist, 
elbow or foot) 


Stainless steel, ther- 
mostatically controlled 
electric heating unit, 
dial thermometer. Re- 
movable stand. 


A DISTINGUISHED NAME IN HYDRO 
AND PHYSICAL THERAPY 


MA-105 
MOISTAIRE HEAT 
THERAPY UNIT 


Delivers temperature- 
controlled moist heat 
safely and effectively. 
Complete with stain- 
less steel treatment 
hood, table, latex 
foam table pad, nylon 
moistureproof curtains 
and 4-quart filling can. 


Itt 


$B-100 
HUDGINS MOBILE 
SITZ BATH 


For postoperative rec- 
tal or postpartum care 
of the perineal area. 
Sturdy stainless steel 
and aluminum con- 
struction. Optional 
maintenance electric 
heater. 


ELECTRIC CORPORATION 
Reach Road, Williamsport, Pa. 


in the February, 1960 issue: 


JOHN 


York 29, N. Y. 


READER SERVICE . . 


this section is established for the convenience of the reader-audience of 
the ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION. Each month, 
the reader service column will list the complete name and address of the 
author to be contacted for information and/or reprints of scientific studies 
herein published. The column will be up to date at press time, but the 
ARCHIVES cannot guarantee the accuracy of such listings 30 days after 
publication date. The following authors, in Contents order, are represented 


L. BELL, M.D., Department of Surgery, 
University Medical School, 303 E. Chicago Ave., Chicago, IIl. 


ROBERT L. BENNETT, M.D., Executive Director, Georgia Warm 
Springs Foundation, Warm Springs, Ga. 


SAUL H. FISHER, M.D., Assistant Professor of Clinical Psychiatry, 
New York University College of Medicine, New York, N. Y. 


MORTON BORTNER, Ph.D., New York Medical College, Department 
of Physical Medicine and Rehabilitation, 1 E. 105th St., New 


Please do not direct requests for reprints to the Archives of Physical Medicine and Rehabilitation 


Northwestern 


ay 


i ECA ®@ Two independent generating sections, separate circuits for 


6a F6Gartee AC stimulation and DC therapy, may be used simultaneously. 


® Variable frequencies: 11 calibrated frequencies allow 
choice for maximum comfort and most effective stimulation. 


@ Easy-to-operate control panel uses ® Automatic current surges and interruptions; rates adjust- 
simplified modern terminology. able over a wide range. 


Model SP5: LOW VOLT THERAPEUTIC GENERATOR 


providing 
currents for: 


® Comfortable stimulation of 
normal and denervated 
nerves and muscles. 


@ lon transfer therapy. 


@ Muscle and nerve testing. 


Medical galvanism. 


Write for SP 5 Bulletin 
and pamphlet, 
“Notes on Low Volt Therapy” 


TECA CORPORATION © 80 MAIN STREET © WHITE PLAINS, N. Y. 


complete integrated facilities for 


ELECTROMYOGRAPHY 


@ SINGLE CHANNEL EMG with two-channel magnetic tape re- 
corder for recording notes and 
Model TE 1.2-7 EMG simultaneously. 


®@ TWO-CHANNEL EMG permits simultaneous recording and 
study of two EMG potentials or of 
Medel one potential together with a re- 
lead lated physical parameter such as 

force or pressure. 


¢ Automatic controls and new circuits provide simplified 
reliable operation without shielded rooms in most loca- 
tions. © EMG potentials faithfully reproduced by special 
recorder circuits. © Specifications equal or surpass re- 
quirements for research, teaching and clinical use. 


@ NEW rugged COAXIAL NEEDLE ELECTRODE with- 
stands autoclaving, has tapered shaft with 26 gouge 
tip and insulated handle. 


TECA | 


CORPORATION White Plains, 
New York 
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Elgin Exercise 
Unit Model 
No. A-1500 


e «+ + especially designed for the 
administration of over 100 therapeutic exercises! 


It has been proven that exercise therapy must be ac- 
curately controlled if the desired end results are to be 
obtained . . . Elgin, the original designers and manu- 
facturers of Progressive Resistance Equipment, offers 
the only complete line of exercise equipment designed 
to meet these requirements. The Elgin line has been 
developed, in a scientific manner, to give Doctors and 
Therapists the correct clinical tools with which to prop- 
erly administer exercise therapy to both surgical and 
non-surgical patients. 

It provides a wide exercise range, from simple func- 
tional exercises to the most highly definitive focal exer- 
cises. This equipment also provides a means for an 
effective and efficient out-patient clinic for patients 
requiring therapy. An Elgin sales consultant would ap- 
— the opportunity of assisting you in planning 
‘or the inclusion of Progressive Resistance Exercise 
Equipment in your physical therapy department. Write 
today for complete information. 


ELGIN EXERCISE UNIT ELGIN LEG EXERCISE 
Model No. AB-I50 (Ankle) Model No. LE-125 


Write today for information on the complete 


line of Elgin Exercise Accessory Equipment 
8 and Therapy Techniques, request Catalog 200. 


EXERCISE 
APPLIANCE CO. 
P.O. BOX 132 e ELGIN. ILLINOIS 


QATERS Ms-12 


MUSCLE STIMULATOR 


© DESIGNED FOR HOME USE 

¢ LOW IN COST 

* SIMPLE TO OPERATE 

© RELIABLE GALVANIC OPERATION 
WATERS CORP. 


P. O. Box 288, Rochester, Minnesota 


DON’T READ THIS 


unless you are interested 
in a special offer! 


Back issues of the ARCHIVES OF 

PHYSICAL MEDICINE AND REHABILITATION 
may be purchased for the cost of $1.00 plus a 
10 cent handling charge for each copy of the 
journal purchased. Issues are available for the 
following years: 1948 (complete); 1949 (except 
March, June, August); 1950 (except December); 
1951 (except January, July); 1952 (except 
January, May, July); 1953 (except May); 1955 
(except July, September); 1956 (except July, 
October, December); 1957 (except January, 
February, March, June); 1958 (except January, 
April, July). The minimum order accepted at 
this reduced rate is $5.00 plus 50 cents handling 
charge or a total of $5.50. For complete details 
regarding this special offer, direct inquiry to 
ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION, 30 N. Michigan Ave., Chicago 
2, Illinois. 


The right to withdraw this special offer with- 
out notice of any kind is reserved by the 
American Congress of Physical Medicine and 
Rehabilitation. 


| 
RESISTANCE 
EXERCISE EQUIPMENT ae 

— =: 
| 


With the advances and new technics in electronics as applied 
to medicine, efficient and practical equipment is now available 
for general office use — 


[1] EK-II1 Dual-Speed ELECTROCARDIOGRAPH—Lightweight, portable, 
accurate, simple to operate. 25mm.- or 50mm.-per-second speeds. 


[2] UT-400 PULSED ULTRASONIC UNIT—Continuous or pulsed energy. 
Compact, portable, six sq. cm. radiating area. 


[3] MS-300 MUSCLE STIMULATOR—Ideal for stimulation of innervated 
muscle tissue. Can be used in combination with the UT-400, as 
illustrated above. 


[4] MF-49 SHORT WAVE DIATHERMY — Versatile. Used with every 
type of diathermy electrode. 


Complete information — including specifications and prices — 
on all Burdick electromedical apparatus is readily available 
from your local Burdick representative, or write directly to The. 
Burdick Corporation, Milton, Wisconsin. 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 


Branch Offices: New York * Chicago * Atlanta * Los Angeles 
Dealers in all principal cities 
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electronic aids for 
diagnosis and treatment 


Georgia Warm Springs Foundation 


GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Neuro-Muscular Disease 

This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or registrants of the American 
Registry of Physical Therapists, or members of the 
American Occupational Therapy Association. 

Entrance Dates: First Monday in January, April and 
October. 

Course | — Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course 1! — Three months duration with Course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in re- 
sumption of functional activity and use of adaptive 
apparatus. 

In-Service Training Program — Fifteen months dura- 
tion at salary of $225 per month plus full mainte- 
nance, increasing to $250 per month at the completion 
of nine months. This program includes training in 
Courses I and II. 

Tuition: None. Maintenance is $100 per month 
(except those on In-Service Training Program). For 
scholarship to cover transportation and maintenance 
for Courses I and II, contact The National Founda- 
tion, 800 Second Avenue, New York 17, New York. 
(Scholarships require two years of experience.) 


For further information contact: 
ROBERT L. BENNETT, M.D. 
Executive Director 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


HANDI-DRIVE 


YOU DON’T NEED YOUR FEET 
TO DRIVE 


With this precision-built hand control for cars, any- 

one with handicapped legs can drive a car with 

safety. Approved by state highway commissions. 
GUARANTEED 


Use a Handi-Drive for 30 days. Your money back 
if not fully satisfied. 


Write for Information 
THE LEVERAGE HAND BRAKE COMPANY 
P. O. BOX 853 FARGO, NORTH DAKOTA 


1960 IS THE YEAR 


Effective January, 1960, the following subscription rates to the ARCHIVES 
OF PHYSICAL MEDICINE AND REHABILITATION apply 


UNITED STATES, ITS POSSESSIONS; 
PUERTO RICO, AND MEXICO 


ELSEWHERE 


SINGLE ISSUES (current) ...... 
SPECIAL ISSUES (current) ..... 


These revised rates apply to all subscriptions, new and/or renewal. 
Every means of delaying an increase in rates has been taken during 
Nonetheless, steadily increasing publication costs E 
necessitated a rate schedule revision. We know that you will agree . 
that the increase is not out of line especially in view of the fact that 
the last subscription rate increase was January, 1949. 


the past years. 


$ 9.50 yearly 


$ 1.50 per copy 
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AUTOMATIC 


COLD or HOT packs \\ | 


from MEDCO 


NOW* 
TEMPERATURE RANGE 
From 30°F. to 130°F. with 
REVOLUTIONARY NEW... 


MOIST 
or DRY 


PACK 


SINGLY OR 
KOL-THERM will 


ALTERNATELY 


4 do the rest... 


WHAT IS KOL-THERM? 


KOL-THERM is an entirely NEW 
approach to the application of one of 
medicine's oldest therapies. It produces COLD 4 
or HOT packs, or alternate CONTRAST, 3333 } 
within a temperature range of 30° F. to 130° F. co L D [e) 


The introduction of the KOL-THERM eliminates 
the inconvenience of older, more cumbersome a. a 
methods of cold or hot pack applications. 


HOW THE.KOL-THERM USED? 


When moist COLD pack or moist HOT pack is = 
desired, a wet towel is placed between applicator ~~ NA si 
surface and treatment area. Simply dial the MEDCO ELECTRONICS 3601 E, Admiral Pl. 
t. 
desired temperature. The KOL-THERM COMPANY, INC. | pO. Box 3338 
will temperature Division / Medco Products Co., Inc. Tulsa, Oklahoma 
(+ or — 3° F. applicator surface ) (1 | would like an office demonstration of the Medco KOL-THERM. 
for any given pre-determined period. CD Please send me your illustrated literature. 
Write for illustrated literature or NAME 
office demonstration today/ 
ADDRESS____ 
*AVAILABLE FOR IMMEDIATE DELIVERY STATE -) 


| ANOTHER 
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MEDITRON'S NEW SINGLE 


The same simple familiar 
electromyograph operat- 1. New 
ing procedures have been 2. 
retained in the new 201A-I 

model. 3. 


ing high or 
operation. 


Available in console and table styles 


modernized differential 
pre-amplifier 
New input switch for select- 


New audio section. 


HANNEL ELECTROMYOGRAPH MODEL 201A-I 


New Improvements Include: 


4. New controlled sweep circuit 
with 7” cathode ray tube. 
Both ends of the sweep are 
always in view. Sweep speeds 
accuracy designed for Nerve 
Conduction Velocity studies. 


low impedance 


. Photography and tape recording facilities. 


Model ME-1 
A complete EMG 
Miniaturized for your 


The Portable— 


f the 
convenience 


OTHER MODELS 


The Dual Channel — 
Model 201-AD 


EMG's in 
For research and clinical applications 


highest quality. Two complete one cabinet 


Modern Instruments for 
trod is and Electr 


G 
708 S. Fair Oaks Ave., Pasadena, Calif 
Eastern Sales Office: Box 98, Pembroke, Mass 


MEDITRON, 708 So. Fair Oaks, Pasadena, Calif., Dept. 52 
Please send Electromyograph Instrumentation Data on: 


New single channel—201A-I oO Dual channel—201-AD 


[ Portable—ME-1 0 Instructive films 


Name (please print or type) 


Address 


NEW 


Spencer's Individual Designing Service is 
available to you through Corsetieres spe- 


cially trained to help you help your patients. 


SPENCER 


individually designed supports 
for women, men and children 


xi 


ation 


@ Patient with extremely short stature and apron abdomen was 
unable to continue domestic employment following excision of 
large, pendulous breast. (photo at left) 


@ Through Vocational Rehabilitation Service, Spencer provided 
total body support to stabilize torso and anchor individually 
designed mastectomy brassiere. (photo at right) 
Patient now continues employment and. financial independence. 


@ Spencer controlled figure with patented, adjustable Previews 
to take measurements required to design patient's corset and 
brassiere to meet her individual requirements. (center photo) 


| SPENCER, INCORPORATED 
] 35 Elisworth Ave., New Haven 7, Conn. 


! Canada: Spencer, Ltd., Rock Island, Quebec 
| England: Spencer, Ltd., Banbury, Oxon 
10 Send me the name of the nearest Spencer Corsetiere. 


1 (1 1 would like an office demonstration of Spencer bene- 
fits and features. 


| Name 


Address 


2-60 | 


Supplement Vocational Rehabilitiam 

14 * — 


NOW- 


eries Bonds 


turn 182 into "2522 
fourteen months quicker 
than ever before 


Here are three new reasons why to- 
day’s Savings Bonds are the best 
ones in history: 

1. Every Bond bought since June 1, 
1959, earns 334% interest when held 
the full term. Series E Bonds now 
mature in 7 years, 9 months —four- 
teen months faster than ever before. 

2. Your older Bonds now earn more— 
an extra 15% from June I on, until 
maturity. 

3. All Series E Bonds, old and new, 
carry an automatic extension privi- 
lege now. This means they'll auto- 
matically keep earning liberal in- 
terest for 10 years beyond maturity. 

You get these new advantages, plus 

complete safety, guaranteed return, 

and protection against loss or theft. 

And, you can buy Bonds automati- 

cally through the Payroll Savings 

Plan at work. Plan to start saving 

with U.S. Savings Bonds now. 


YOUR MONEY GROWS 331/;% IN JUST 7 YEARS 
AND 9 MONTHS WITH NEW SERIES E BONDS 


YOU SAVE MORE THAN MONEY 


with US. Savings Bonds 


The U.S. Government does not pay for this advertising. The Treasury Department thanks 
The Advertising Council and this magazine for their patriotic donation. 


100 7 NV 

‘ 

xii 


FOR PHYSICAL MEDICINE AND REHABILITATION 


Write today for your Free copy of 
THE ILLUSTRATED PRESTON CATALOG 1058 


Describes the leading and most complete line of Equipment for 
Rehabilitation Exercise, Hydrotherapy and Electrotherapy. Also: 
Diagnostic Apparatus, Traction Devices, Cerebral-Palsy Furni- 
ture, Wheelchairs, Walkers, Lifters, Crutches and Self-Help 
Devices. 

The Catalog is now enlarged by Supplement B — just off the 
press ...a compilation of 127 important new and recent additions 
to the Preston Line. You will find many of these new items of 
direct value to you. For your free copy simply drop us a note. 


THE N-K EXERCISE UNIT 


Developed for the most effective administration of progressive 
resistance exercise to the knee joint muscle groups. The con- 
venient, time-saving application and the variable-resistance 
patterns which are found only in the patented N-K Unit make 
it a must in all Physical Therapy Departments. 


Accurate control of. the amount of resistance is achieved through 
the use of calibrated weights which can be easily moved along 
the resistance arm to provide a conventional %, % and.maximum 
resistance sequence without adding weights. In time economy, 
comfort and effectiveness, “N-K leads the way.” Order by 
Catalog Numbers: 


PC 2251A N-K Exercise Unit, Standard Model 100B 


with upholstered, chrome plated table ..................: $179.50 
PC 2251F Folding Model 200B 
with folding table for wall attachment .................++ $179.50 


FOLDING PARALLEL BARS 
Adjustable in Height and Width 


Bars are 7’ long; they fold to 10’ along wall with 17” width. All 
metal parts chrome plated; cross ties of hardwood, painted 
neutral grey. Recommended for small departments where space 
is very limited and for home use. Order by Catalog Numbers: 


PC 2422 Folding Parallel Bars — 7’ long, 142” diameter handrails 
adjustable in height from 22” to 37”; in width from 11” 


PC 2422A Same with Abduction Board ...........005eeeeceeeeeee $114.50 
PC2422C Folding Children’s Bars — Same as PC 2422 except rails 


are 13’ diameter and adjustable in height from 18” 


175 Fifth Avenve, New. York 
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OPPORTUNITIES AVAILABLE 


WANTED: (a) Physiatrist, Board or Board 
eligible; salary open. (b) Director of Re- 
search. Both positions open, new rehabilita- 
tion center for children and adults in New 
England. For further information, write Box 
2611, Archives of Physical Medicine and 
Rehabilitation. 


STAFF PHYSICAL THERAPIST 
Fully approved 60 bed orthopedic hospital, 
predominantly crippled children. Female 
with minimum two years experience required. 
Vacation with pay, sick leave, insurance 
benefits. Starting salary $4800, maximum 
$6300. Apply Administrator, Marmet Hos- 


pital, Marmet, West Virginia. 


WANTED — Qualified Physiatrist for large 
modern Rehabilitation department in the 
University of Alberta Hospital, Edmon- 
ton, Alberta, Canada. (Over 1,000 bed 
capacity.) Salary schedule $10,000 to 
$12,000 per annum with specialist quali- 
fications. Allowed private practice to the 
amount of $3,000 per annum. Apply to 
Dr. M. T. Carpendale, Director of Reha- 
bilitation giving curriculum vitae and 
references in first letter. 


REGISTERED STAFF PHYSICAL THERAPIST 
for well-established department in 330-bed 
voluntary general hospital. Wide variety of 
cases. Above average starting salary. Air- 
conditioned department. Five day work 
week. University city of 80,000. Apply 
Decatur and Macon County Hospital, 


Decatur, Illinois. 


WANTED: REGISTERED OCCUPATIONAL 
THERAPIST (CAREER/CIVIL SERVICE). 
520-BED GENERAL MEDICINE AND SUR- 
GERY HOSPITAL WITH BED ALLOCATION 
FOR TB AND NP SERVICES, AFFILIATED 
WITH VANDERBILT MEDICAL SCHOOL. 
WRITE: MANAGER, VETERANS ADMIN- 
ISTRATION HOSPITAL, WHITE BRIDGE 
ROAD, NASHVILLE 5, TENNESSEE. 


For Treatment of Spastic Cases ® Cerebral Palsy 
_ © Stroke * Polio * Hand Injuries 


Physical Therapy 


S. R. GITTENS, Distributor 
1620 Callowhill St., Philadelphia 30, Pa. 


General Electric Co. Silicone 


BOUNCING PUTTY 


Does Not Harden * Lasts 
indefinitely © Can Be Autoclaved 


As a “Trial Order” 
Send $2.00 for One $2.85 Jar 


GRADUATES OF APPROVED 
SCHOOLS OF PHYSICAL THERAPISTS 


New legislation allows practice pending 
registration with California Medical Board. 


Openings in California State Hospitals 
Veterans’ Home 
School for Handicapped Children 
Starting salaries $436.00 and up; liberal employee 
benefits; pr tional opportuniti Str lined civil 
service examinations twice a month in San Francisco 


and Los Angeles and on request in other states near 
didat. 's r id e 


Write 
STATE PERSONNEL BOARD 
801 Capitol Avenue, P.T. 70 
Sacramento 14, California 


PHYSICAL THERAPIST for well equipped, 
air conditioned, 325 bed hospital in sub- 
urb 16 miles west of Chicago’s loop. Ex- 
cellent salary, paid life insurance after 
six months, Blue Cross available and other 
liberal benefits. Write: Mrs. Emily Strong, 
Personnel Director, Memorial Hospital, 


Elmhurst, III. 
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Glolite Infrared Lamps 


e Synergetic action of luminous and infrared rays 
e Widest spectrum in the field . . . from 7,700 to 
80,000 Angstrom Units e Inner reflector finish 
gives even heat, eliminates hot spots e Safety 
clutch-lock arm secures lamp at the right height 
e Non-metallic generator —no wires to melt e Pro- 
tective screen e No-tip heavy cast iron base on 
four two-inch swivel casters 


No. 4338 (illustrated)—1000 W non-metallic element. Height 
adjustment, 1” to 68” above floor; 13%” diameter spun aluminum 
reflector; horizontal extension 19”. ............ complete, $84.50 


No. 4337—660 W non-metallic element. Height adjustment, 1” to 
64” above floor; 1144” diameter steel reflector; horizontal exten- 
No. 4340 (illustrated)—Counterweighted, heavy-duty unit; 1000 W 
clear bulb. Height adjustment, 33%” to 68” above floor; 14%” diam- 
eter spun aluminum double wall reflector; extension arm mounted 
on ball bearing surfaces, extends to 30”...... complete, $195.00 


ATLANTA + BOSTON + CHICAGO - 
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Counterweighted heavy- 
duty Glolite No. 4340 


Rehabilitation Products 


Division of American Hospital Supply Corporation 
2020 Ridge Avenue, Evanston, Illinois 


COLUMBUS + DALLAS + KANSAS CITY 


LOS ANGELES + MINNEAPOLIS + NEW YORK + SAN FRANCISCO + WASHINGTON 
Lima, Peru « Caracas, Venezuela « Export Division: Flushing 58, L.I., N.Y., U.S.A, 


Maximum deep-heat therapy 
-—gentle surface warmth! 


HYDROCOLLATOR 


MASTER UNITS 


Four all stainless 
steel models to 
meet the various re- 
quirements in hos- 
pitals, clinics, phy- 
sicians’ offices, and 
patients’ homes. 

Automatically main- 
tains Steam Packs in 
water at proper 
temperature — con- 
stantly ready for 
immediate use. No 
plumbing used. 


D-3 2 Pack 


Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
4 Steam Pack is merely heated in water, wrap- 
i ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO., INC. 
CHATTANOOGA 5, TENNESSEE 


4 Pack 


M2 
12 Pack Mobile Unit 


LaBERNE EXERCISE 
AND SHOULDER WHEELS 


The LaBerne Portable Exercise and Shoulder Wheel was designed for 
over-bed or wheel chair use as well as Physical Therapy department. 
Mounted on a “telescopic” tube with height adjustment with steel base 
and lock casters. The wheel itself is mounted with swivel joint adjust- 
able to seven positions from vertical to horizontal, offering many exercises 
not previously possible. 


Originators of the “WALK-OFF” Physical Therapy Table 


The counter-balanced wheel is 24” with an 
adjustable handle making available up to 
a 48” arc, and is mounted on roller bear- 
ings with sensitive resistance adjustment. 
Calibrated in pounds pressure from 0-80 


pounds. 
Model 3300 P $145.00 


Write for catalog. 
Prices FOB Columbia, S. C. 


The LaBerne adjustable height Wall Model Shoulder wheel is a counter-balanced 
48” wheel mounted on roller bearings and a “telescopic” tube. It is adjustable 
to any desired height and has an adjustable handle offering any desired arc from 


12” to 48” with a sensitive resistance adjustment. jogo] 4410 W $79.50 
Same as above except 18” height adjustment, wall bracket mounting. 
Model 5100 SW $59.50 


La Berne MANUFACTURING COMPANY 


PO Box 5245 Columbia, S. C. Phone SU 7-6162 


Steam 
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Surgical Considerations 


of Hand Rehabilitation 


John L. Bell, M.D. 
Chicago 


@ The anatomy and kinesiology of the hand will be 
reviewed from the standpoint of diagnosis and manage- 
ment of acute injuries and reconstructive surgery of the 
hand. In the main, there are three types of injuries to 
the hand; sharp lacerations involving tendons and 
nerves; crushing injuries which involve not only the 
covering tissues, but may involve bones, joints, tendons 
and nerves; and lastly, thermal burns of the hand. 
Although skilled primary care may obviate the necessity 
for additional reparative procedures in many types of 
trauma to the hand, crushing injuries are frequent ex- 
ceptions. In the latter an optimum restoration of func- 
tion is accomplished only after one or more secondary 
operations, even though the initial wounds may have 
healed without infection, tissue necrosis, or excessive 


scarring. If these disastrous conditions have intervened, 
problems of reconstruction are compound and the 
ultimate result is far from satisfactory. It is well 


recognized that adequate, early initial surgery is the 
foremost deterrent to these complications following 
mutilating trauma of the hand. Crushing injuries vary 
in extent, depth and location. Frequently more than 
one type of tissue is involved. However, covering tis- 
sues of the hand are most commonly damaged in open 
crush injuries. Deeper structures which should be con- 
sidered are tendons, nerves, intrinsic muscles, bones 
and joints. To determine its efficiency, the injured 
hand should be re-evaluated when all wounds are 
soundly healed. A knowledge of anatomy and basic 
functions of the hand is essential to assess properly all 
situations encountered following maximum healing of 
tissues. Although secondary procedures may have been 
anticipated from the time of initial surgery, some may 
not be necessary following a reasonable trial of time 
and use. Loss of sensation may be a greater disability 
than loss of active motion. Stability with intact sensa- 
tion is often more useful than active movement in a 
digit which lacks feeling. Mobility of stiffened inter- 
phalangeal joints cannot be corrected satisfactorily by 
surgical methods; however, motion at metacarpo- 
phalangeal joints often is improved following lateral 
capsulotomies. Loss of function after irreparable 
destruction or long standing paralysis of intrinsic mus- 
cles may be partially overcome, if joint mobility has 
been preserved along with sufficient motor components 
which can be utilized for substitution. Following ten- 
don injuries, an increase in active extension or flexion 
of digits is possible, provided that intervening joints 
and surrounding tissues permit either secondary repair 
or tendon grafting as necessary. In many instances the 
problems of reconstruction to provide even minimal 
restoration of function may be complex. 


The initial care of the acute injury is 
the first important step in rehabilitation 
after trauma to the hand. In many in- 
stances, early, adequate wound treatment 
may be definitive, but in others it is sim- 
ply a preliminary stage of reconstructive 
surgery. Formation of excessive scar tis- 
sue is the greatest enemy to achieving 
functional end results in surgery of the 
hand. The surgeon must be constantly 
aware of factors which favor excess scar- 
ring, namely, infection, hemorrhage, 
dead tissue, foreign bodies, and edema. 
The guiding principle in the treatment 
of all acute hand wounds is the necessity 
to secure healing without infection and 
with minimal inflammatory reaction. 

Three types of open injuries should be 
differentiated: sharp lacerations, crush- 
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ing wounds, and burns. Each type has 
certain features which influence the 
management and clinical course. Rank 
and Wakefield! have conveniently di- 
vided mechanical injuries into “tidy” and 
“untidy” wounds. Most household acci- 
dents with knives or glass are “tidy.” 
Tissue damage is confined closely to the 
path of the wounding agent, and tendon 
or nerve division is common. “Untidy” 
wounds are caused by industrial and 
farm machinery, power tools at home, 
explosions, and gunshots, These injuries 
are characterized by widespread destruc- 
tion of tissue and frequent fractures. Skin 
losses and avulsed flaps are common and 
often present a greater problem than in- 
jury to deeper structures. Burns of the 
hand vary in extent and depth. The 
amount of functional return is depend- 
ent upon two factors: the severity of 
thermal damage and the interval be- 
tween burning and complete healing. 
The treatment of acute burns of the 
hand differs from the treatment of 
mechanical injuries in that primary re- 
moval of devitalized tissues can be only 
rarely achieved because of the inherent 
difficulty in accurately assessing the 
depth of the burn when first seen. 

The surgeon who first treats an acutely 
injured hand should try to envisage the 
phases through which the hand must 
pass before maximum function can be 
attained. A knowledge and understand- 
ing of normal function and anatomy of 
the hand is essential to assess the tissue 
damage and plan functional restoration. 
It should be emphasized that anatomical 
restoration and functional restoration are 
not necessarily synonymous. The extent 
of the initial surgical treatment of the 
wound will depend upon the nature of 


Read at the Twenty-first Assembly of the 
American Academy of Physical Medicine and 
Rehabilitation (Seminar on “The Hand and Upper 
Extremity — Basic Science and Clinical Considera- 
tions”), Minneapolis, August 31, 1959. 

Assistant Professor of Surgery, Northwestern 
University Medical School; Attending Surgeon, 
Passavant Memorial Hospital. 
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the injury and the circumstances sur- 
rounding it. Primary wound healing is 
the prime objective of initial surgery. 
Unless it can be anticipated anatomical 
restoration of tendons and nerves should 
be postponed. ‘The difficulties of later 
reconstructive procedures are increased 
if initial tendon and nerve repairs fail 
due to disturbed healing. 


Treatment of Acute Injuries 


The principles involved in the treat- 
ment of acute hand injuries differ little 
from those which apply to all open 
wounds, regardless of location.” An accu- 
rate history and preoperative examina- 
tion are the first steps in appraisal of a 
patient with a hand injury. The history 
helps to determine the probable degree 
of contamination and the amount of tis- 
sue damage. Examination of the wound 
to establish a working diagnosis must 
precede operative care in every case. The 
wound should not be probed under any 
circumstances. Aseptic precautions are 
essential during any inspection of the 
wound. Secondary contamination by vir- 
ulent pathogens is often a greater factor 
in the development of infection than the 
initial bacterial inocculation of the 
wound. In sharp or “tidy” wounds the 
presence of nerve or tendon injury may 
be diagnosed by a few routine tests for 
motion and sensation without disturbing 
the wound. By contrast, damage in “un- 
tidy” injuries cannot be accurately 
assessed until the patient has been anes- 
thetized and the wound cleansed. In these 
injuries x-ray examination for fractures 
and dislocations should be part of the 
preoperative preparation of the patient. 
General examination of the patient may 
reveal other injuries which demand pri- 
ority in care. The medical history should 
be obtained, especially for those patients 
who will require general anesthesia. 


A tentative plan of care should be out- 
lined prior to primary operative treat- 
ment. If immediate functional restora- 
tion is not feasible, the surgeon should 
plan this initial operative procedure so as 
to prepare for the necessary reparative 
operations as soon as the wounds are 
soundly healed. 
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Wound Excision. Certain steps in the 
operative procedure must be followed in 
orderly fashion. Before the operation can 
be undertaken, however, the wound has 
to be converted into a clean surgical 
wound. This is accomplished by careful, 
thorough cleansing of the hand, followed 
by gentle wound cleansing and irrigation 
with physiologic saline solution. Antisep- 
tic agents have no part in the cleansing 
process. Excision of devitalized tissue is 
the first step in*the operative procedure. 
“Tidy” lacerated wounds require little or 
no excision of tissue; however, crushing 
or “untidy” injuries may demand exten- 
sive excision to rid the wound of devital- 
ized tissue or tissues destined to become 
necrotic. “En bloc” excision is not appli- 
cable for hand injuries. If any tissue is 
obviously lifeless it must be removed, but 
needless sacrifice of tissue has to be 
avoided. Control of bleeding is an im- 
portant part of the wound excision or 
debridement. 

The viability of each type of tissue 
encountered during the procedure has to 
Skin excision must be most 
carefully performed since every viable 
tag may be useful for closure. Flaps of 
skin which are severely crushed, whose 
vessels are thrombosed, or which are de- 
prived of blood supply should not be 
saved, Although muscle excision is sel- 
dom extensive in the hand, obviously 
devitalized muscle must be excised. Nerve 
and tendon excision should be kept at a 
minimum. In crushing injuries the only 
absolute indication for the amputation 
of digits is nonviability. 

Deep Repair. After adequate excision 
of devitalized tissue a decision must be 
made concerning the feasibility of the 
repair of deep structures. It is at this 
phase that the nature and circumstances 
of the injury and ‘the surgeon’s judg- 
ment influence the course of the pro- 
cedure. Fractures and dislocations have 
to be reduced and maintained, but to 
repair nerves and tendons requires more 
consideration and the exercise of sound 
judgment. Tendon or nerve repair 
should not be considered in any wound 
in which there is a doubt as to primary 
wound healing. 

A history of severe primary or sec- 
ondary contamination is a contraindica- 


be assessed. 
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tion to nerve and tendon repair. Tendon 
repair is seldom permissible in crushing 
injuries because of the lowered vitality of 
tissue over a widespread area, for it is 
essential that the sites of repair be cov- 
ered with normal skin and subcutaneous 
tissue. 


Flexor tendon injuries and open frac- 
tures usually preclude tendon repair. 
Maintenance of accurate reduction of the 
fracture and union of the flexor tendon 
cannot be simultaneously achieved, be- 
cause of the incongruous positions 
required for each. In some instances, 
however, severed extensor tendons may 
be sutured over fracture sites without dis- 
turbing the position of the fracture. 

The facilities for repair and the capa- 
bility of the surgeon are other factors 
which cannot be overlooked. Proper 
equipment, suture material, adequate 
anesthesia, and good lighting are needed. 
Unless the minute details of atraumatic 
technic are well understood, primary 
tendon or nerve approximation . should 
not be attempted. 

Nerve Repairs. Properly performed 
primary nerve repairs in the hand and 
wrist seem to offer better end results than 
secondary or delayed sutures. Few hand 
surgeons question the advisability of 
primary nerve repair in the neatly incised 
wound seen within the first few hours 
after injury. The preoperative diagnosis 
is easily established by testing for sensa- 
tion and intrinsic motions of the hand. 
The ninhydrin printing test described by 
Moberg® can be used in children unable 
to cooperate with the examiner. 

Digital nerves should be repaired in 
all wounds except those frankly infected 
or with great loss of substance, making 
approximation impossible.* Primary re- 
pair of the median nerve in the proximal 
palm may be extremely difficult if the 
surgeon is confronted with several distal 
branches and one proximal trunk; how- 
ever, secondary sutures in this location 
are more tedious and far less satisfactory. 
In many secondary repairs it is almost 
impossible to reunite a divided median 
motor branch satisfactorily, and there is 
often considerable disparity in size of 
nerve ends following removal of the prox- 
imal neuroma and scarring of the distal 


stump. The ulnar motor branch may be 
difficult to repair secondarily. 

Primary approximation of neatly sev- 
ered nerves can be accomplished without 
marked flexion of the hand and digits to 
relieve tension on the suture line. Exten- 
sive proximal and distal dissections to 
free the nerves for apposition is seldom 
necessary in primary repairs. This con- 
trasts with the frequent necessity for 
rerouting a nerve to overcome a long 
gap caused by scarring and retraction 
during the interval between the injury 
and secondary suture. The blood supply 
of a sharply divided nerve is rarely jeop- 
ardized while primary repair is being per- 
formed, but in secondary repairs it may 
be necessary to dissect the nerve from 
enveloping scar tissue and thereby disturb 
its vascularity. Lastly, little or no trim- 
ming of nerve ends is necessary and an 
anatomical end-to-end approximation is 
usually possible. In many secondary re- 
pairs it is difficult to properly align the 
cut ends following resection of scar and 
neuroma. 


Tendon Repairs. With the exception 
of one location on the flexor surface, 
most experienced hand surgeons agree 
that primary tendon repair should be per- 
formed if none of the aforementioned 
contraindications are present. In the 
sharp wound an accurate end-to-end 
apposition of tendons can be obtained 
with proper technics. It should be re- 
called that the proximal ends of severed 
flexor tendons retract further than prox- 


imal extensor tendon stumps. Accessory 


incisions or extensions of the original 
wounds are usually necessary to gain 
access to the divided structures in either 
flexor or extensor tendon injuries. When 
planning an incision or enlarging the 
wound, the surgeon should avoid crossing 
flexion creases at right angles. Such inci- 
sions and cruciate enlargements of trans- 
verse wounds often lead to disabling 
contractures and to failure of the primary 
surgery.* 

Injuries to the flexor tendons are 
divided into several zones because of the 
variable situations met when tendons are 
severed at different levels. The first zone 
covers that portion of the profundus 
tendon in the finger distal to the sublimis 
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insertion on the middle phalanx. In this 
location the profundus tendon is alone 
in the sheath, and if it is severed it may 
be advanced and sutured to the distal 
stump. It is essential to excise the over- 
lying fibrous sheath to permit an ade- 
quate blood supply to the sutured ends. 


The second zone is more proximal and 
has been called the critical area, or 
“no-man’s land.” In this zone, the two 
sublimis slips and the profundus tendon 
are encased in the fibrous sheath which 
begins at the level of the metacarpo- 
phalangeal joint in the palm. The distal 
border of this zone is at the base of the 
middle phalanx at the level of the sub- 
limis insertion. It is in this zone that the 
greatest problems are encountered, both 
initially and secondarily. The majority 
of hand surgeons do not advocate pri- 
mary tendon repairs in this location 
because of the high incidence of poor 
results. Furthermore, initial failures in 
this area jeopardize the chances for func- 
tional return even though later tendon 
grafting is performed. 


Some hand surgeons believe that pri- 
mary repair may be undertaken, but only 
when certain criteria are strictly observed. 
The wound must be neatly incised, the 
contamination very slight, and the time 
since injury not more than four hours, 
and preferably less than two hours. In a 
very occasional case the profundus alone 
is severed in this area and the sublimis 
remains intact. In the event of this find- 
ing, primary repair of the severed pro- 
fundus tendon is contraindicated since it 
is a well-established principle that the 
function of an intact sublimis tendon 
should not be sacrificed. If both tendons 
are divided and primary repair is con- 
sidered, the sublimis tendon is removed 
from the digit and the profundus tendon 
is repaired. It is necessary to remove a 
generous portion of the overlying tendon 
sheath to permit adequate vascularity at 
the site of the sutured profundus tendon. 
Because of the lack of understanding of 
the problems in this location, it is often 
better to cleanse and close the skin 
wound and undertake reconstruction at 
a later time. The question of primary 
repair in this area remains unsolved at 
the present time, and further clinical and 
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experimental studies are needed before 
the answers will be known. 


Good results may be expected follow-- 
ing primary repairs in the palm. There 
is an excellent blood supply at the site 
of suture and an abundance of surround- 
ing areolar tissue. Both the sublimis and 
profundus tendons are usually repaired 
at this level. Division of flexor tendons 
within the carpal tunnel should be 
repaired initially if at all possible, for the 
results of secondary reconstructive pro- 
cedures are much less successful, because 
of the marked retraction of the proximal 
stumps. When the suture sites lie in this 
region it is usually advisable to suture 
the profundus tendons and omit sublimis 
tendon repair. The carpal ligament and 
sublimis tendons are not approximated 
because of the lack of space available for 
healing without marked fibrosis. 


Every effort should be made to per- 
form primary tendon and nerve repair 
in the wrist and lower forearm. The 
functional results following a well- 
performed initial procedure far surpass 
those obtained in any secondary recon- 
struction at this level, since secondary 
deformities, muscle retraction, and dense 
fibrosis are difficult to overcome. It must 
be remembered that in any flexor tendon 
injury there is a strong likelihood that an 
accompanying nerve is also severed and 
has to be repaired. Suture of a divided 
flexor pollicis longus tendon usually 
achieves a more satisfactory result than 
repair of tendons in the fingers. 


The extensor tendons can usually be 
sutured primarily if soft tissue coverage 
is adequate over the site of repair. If 
these tendons are cut within the synovial 
sheaths over the dorsum of the wrist, the 
proximal stumps retract into the forearm 
and repair at this location is difficult. 
When the injury is distal to the synovial 
sheaths, very little retraction occurs and 
the divided ends may be approximated 
without the extensive exposures that are 
necessary on the flexor surface. At times 
it is possible to obtain union of extensor 
tendon ends without suturing. When the 
injury is over the phalanx or in the region 
of the metacarpal heads, these tendons 
may heal spontaneously if the part is kept 
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splinted long enough; however, accurate 
approximation by sutures is advisable. 


Fractures and Joint Injuries. Disloca- 
tions have to be reduced and maintained, 
and open joints must be closed. Fractures 
are reduced at the initial operation. 
Frequently it is possible to maintain 
reduction by splinting the hand or digit 
in a functional position, but for many 
open fractures internal fixation of bone 
fragments offers better functional results.® 
Fine steel sutures, screws, or Kirshner 
wires are commonly used for fixation. 
Skeletal traction, however, is seldom nec- 
essary in the treatment of fractures of 
the hand. Fingers should not be immo- 
bilized in extension because of the dele- 
terious effects upon joints which may 
become fibrosed and permanently im- 
movable. With adequate fixation of 
fractures, the hand can be held in a 
functional position, and only those parts 
necessary to maintain reduction are 
splinted. 


Closure of Wounds. Closure of the 
wound is one of the objectives of the 
initial operation. An open wound is 
susceptible to infection. As days pass by, 
the closure becomes more difficult even 
in the absence of gross suppuration. For 
most civilian injuries primary closure is 
indicated in wounds treated within the 
first 8 to 10 hours after injury, in which 
adequate removal of devitalized tissue 
has been achieved, and in which severe 
primary or secondary contamination is 
minimal. In wounds treated 12 to 24 
hours after injury in which no primary 
cleansing or excision has been performed, 
a thorough cleansing and debridement is 
carried out, but deep repairs are omitted. 
Closure may then be performed, if gross 
infection is absent, after 4 days have 
elapsed. 


No skin can fully compensate for a 
loss of normal hand skin, and for this 
reason every viable skin tag should be 
saved at the time of wound excision. It 
is difficult to overcome a void of volar 
skin by undermining and suture without 
tension, but this technic can often be 
used over the dorsum of the metacarpal 
region. When skin losses are too great to 
permit suture without tension, the appli- 


cation of skin flaps or free skin grafts 
must be considered. 

Split-thickness skin grafts are most 
commonly used initially. The thickness 
of the graft will depend on the vascular- 
ity of the surface. Any free skin graft 
cannot be expected to take over tendon, 
bone, or joints completely denuded of 
overlying areolar tissue. On rare occa- 
sions in which a skin defect results from 
a sharp injury without a crushing ele- 
ment, a free full-thickness graft may be 
considered primarily. Full-thickness 
grafts are more applicable in secondary 
procedures, particularly following exci- 
sion of scar contractures on the volar 
aspect of the hand. 


When bones, bare tendons, joints, and 
nerves are exposed, a flap of skin and 
subcutaneous tissue is mandatory for pro- 
tection of these structures. Rotation flaps 
should be used if at all possible. The flap 
covers the traumatic defect and the 
donor area of the flap is closed with a 
partial-thickness graft. Pedicled flaps 
from distant areas are avoided if possible 
as a primary procedure; however, in 
some circumstances only a pedicled flap 
will permit closure and protection of 
deep structures. 

The cross-finger flap has been very 
useful to cover deep defects over the 
volar aspect of the fingers in instances 
where free grafts or rotation flaps cannot 
be used. The dorsal digital skin is well — 
vascularized, and large flaps can be raised 
and immediately transferred to the adja- 
cent digit. The donor area is closed with 
a free skin graft. If the defect is too 
large, a pedicled abdominal or chest flap 
may have to be used. These flaps have to 
be well designed to cover all the area of 
tissue loss and permit wound inspection 
and dressing changes. The pocket flap is 
only rarely considered or necessary. 


Dressings and Aftercare. An integral 
part of the operation is the application 
of a suitable dressing. Compression dress- 
ings and splints are valuable adjuncts to 
a carefully performed procedure. A prop- 
erly applied dressing deters venous con- 
gestion and edema. It controls capillary 
oozing but is not a substitute for careful 
hemostasis. Digits should always be sep- 
arated by gauze to avoid maceration. The 
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dressing must not constrict the hand or 
cause pressure over bony prominences. 
For crushing injuries, burns, and frac- 
tures, the hand is placed on a splint in 
the position of function. When nerve or 
tendon repair has been performed, the 
hand has to be positioned so that forearm 
muscles are relaxed in order to prevent 
tension on suture lines. Flexor tendon 
and nerve repair require flexion of the 
hand at the wrist. In extensor tendon 
repairs the hand is extended at the wrist. 
Hyperextension of the proximal pha- 
langes at metacarpophalangeal joints 
should be avoided because of the ten- 
dency for the development of severe 
contractures of the joint capsules. Eleva- 
tion of the extremity, rest of the injured 
part, and the intelligent use of dressings 
are essential to the ultimate result. Shoul- 
der and arm exercises should always be 
prescribed for the patient who wears 
a sling. 

The first postoperative dressing change 
usually takes place after four or five days. 
Inspection of the wound is important at 
this time to detect any evidence of 
maceration or tight sutures. The position 
of the hand disturbed. 
Sutures are removed between the sixth 
and tenth day following operation. It 
takes three weeks of immobilization fol- 
lowing flexor tendon and nerve repair, 
but extensor tendons are immobilized for 
an additional week. 

The patient is encouraged to use his 
hand when healing is sound. He is in- 
structed and supervised in the active use 
of his atrophied forearm muscles. Hand 
soaks and washing in warm soapy water 
are prescribed to encourage circulation 
and help mobilize stiffened joints. Pas- 
sive exercises are of little value and if 
administered too vigorously may result in 
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tearing of tissues with a subsequent in- 
crease in scarring. 


Secondary Reconstruction 


To determine its efficiency, the injured 
hand should be evaluated when wounds 
are soundly healed, inflammatory reac- 
tion has subsided, and maximum joint 
mobility is attained. Although skilled 
primary care may eliminate the need for 
additional reparative procedures in many 
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cases, the goal of optimum functional 
restoration may require one or more sec- 
ondary operations.® In “untidy” injuries 
the primary operation is many times the 
first stage of reconstructive surgery. For 
some sharp injuries involving the flexor 
tendons within digital sheaths, the initial 
wound surgery is the first step toward 
restoration of function, for if surface 
healing by primary intention can be 
achieved, tendon grafting will be per- 
missible as early as three weeks following 
injury. 

It is not possible to completely review 
the subject of reconstructive procedures 
for hand injuries; however, some remarks 
should be made concerning correction of 
scar contractures, secondary tendon and 
nerve restoration, treatment of joint dis- 
abilities, and substitution procedures for 
irreversible paralysis. To be most useful, 
the hand must have sensation, mobility, 
and power. The return of useful grasp, 
pinch, and the ability to feel are the main 
objectives of the procedures. A_ stable 
skeletal framework and adequate cover- 
ing tissues are prerequisites for secondary 
tendon and nerve repairs. 

Scar Tissue Correction. Wounds which 
heal by secondary intention account for 
the majority of scar disabilities in the 
hand, but a wound whose direction is 
“against the grain’”’ may cause contrac- 
ture even though first-intention healing 
has occurred. Scarring may involve the 
skin alone, or may extend into depths of 
the hand surrounding joints, tendons, and 
nerves. It must be remembered that 
forceful manipulations of scars only re- 
sult in tearing and further scarring. 

Superficial or cutaneous scars may be 
either linear or broad. Narrow linear 
scars which lead to contraction are often 
corrected by “Z-plasty” because there is 
no great loss of skin to overcome. When 
scars follow skin loss, the defect following 
scar excision has to be covered with a 
skin graft. Full-thickness grafts are pre- 
ferred for the volar aspect of the hand 
whenever possible. These grafts do not 
contract and have a better return of sen- 
sation. Split-thickness grafts are usually 
used for replacement of extensive defects 
on dorsal surfaces. In children’s hands, 
scar replacement with partial thickness 
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grafts may be followed by another con- 
tracture since the split graft does not 
keep pace with the rapid growth rate of 
the surrounding normal skin. Careful 
attention to every detail must be given 
to assure a complete take of free grafts. 
Hematomas or infection may result in 
poor takes, which may increase the 
disability. 

If scarring is deep and excision un- 
covers nerves or bares tendons, joints, or 
bone, a free graft will not suffice to cover 
the defect. In the first place, these struc- 
tures do not provide a suitable vascular 
bed for acceptance of a graft. Secondly, 
tendons, nerves, and joints have to be 
surrounded by areolar tissue in order to 
function. It is in this type of case that 
a flap of skin and subcutaneous tissue is 
required. 

If extensive scarring is associated with 
damage to deep structures, the scar has 
to be excised before repair can be under- 
taken. For small areas, a local flap may 
be available, but for large areas a distant 
pedicled flap is necessary. In some in- 
stances it may be possible to graft a bone 
defect when a pedicle flap is applied, but 
tendon grafting has to be postponed until 
healing has occurred and joint mobility 
is restored. 

Painful amputation stumps may be 
caused by the adherence of digital nerves 
to the scarred area or inadequate soft 
tissue padding over the bone. In either 
case a revision of the stump is necessary 
to afford relief of the pain which may 
reduce the function of the rest of the 
hand. Soft tissue has to be provided over 
every nerve resection or repair. 

Secondary Tendon Repair. The essen- 
tial requirements for secondary tendon 
restorations are functional muscle-tendon 
units and mobile joints. In some loca- 
tions and with certain circumstances, 
direct secondary suture may be per- 
formed, but in other situations tendon 
grafts or transfers are necessary to 
achieve functional results. The interval 
between the injury and secondary repair 
has a definite influence upon the choice 
of procedures. In long-standing lesions 
retraction may be irreversible. For such 
cases a graft is required to overcome the 
loss of length, and a functioning muscle 


is required for activation. In recent 
lesions, usually less than one year, suffi- 
cient muscle power is retained to function 
as a motor unit. If this is the case, direct 
suture may be possible except for certain 
regions or the intervention of sepsis and 
excessive scarring. 


It is frequently possible to perform 
secondary flexor tendon sutures in the 
proximal palm and wrist following neatly 
incised injuries which are of recent 
origin. If the suture line lies within the 
carpal tunnel, the profundus tendons are 
sutured and the sublimis tendons are 
excised. The technic of approximation is 
usually the same as that used in primary 
repairs. The repair of divided nerves has 
to be undertaken at the same time. Sec- 
ondary suture of the profundus tendon 
distal to the sublimis insertion in the digit 
may be possible if the tendon can be 
advanced to the distal phalanx. If the 
profundus cannot be advanced, some 
surgeons prefer to stabilize the distal 
phalanx by tenodesis or arthrodesis, but 
others advocate the use of a tendon graft 
through the digit. This problem has not 
been solved to everyone’s satisfaction; 
however, both groups adhere to the prin- 
ciple of saving a functional sublimis 
tendon. 

A lesion located within “no-man’s 
land” is an absolute contraindication to 
secondary suture. A tendon graft must 
be used in this location to replace the 
profundus tendon, and the injured sub- 
limis tendon has to be removed from the 
digit. Boyes® has shown that the best 
results in digital grafts were obtained 
when there was no attempt at primary 
tendon suture, joints were supple, scar- 
ring minimal, and neurovascular bundles 
were intact. The palmaris longus tendon 
or a long extensor of a toe is used as the 
tendon graft. If the lesion is in the 
thumb, secondary suture is possible only 
at the level of the distal phalanx. A ten- 
don graft extending from the lower 
forearm to the distal phalanx is used 
when the site of division lies in the 
thenar area or over the proximal phalanx 
of the thumb. 

Secondary extensor tendon repairs in 
the region of the metacarpophalangeal 
joints differ little from primary sutures, 
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but restorations within the synovial 
sheaths on the dorsum of the wrist are 
difficult to achieve. Grafting or substitu- 
tion technics are often required in these 
injuries. Secondary suture of the extensor 
pollicis longus tendon over the phalanges 
is usually possible, but when the lesion is 
proximal a tendon transfer is usually 
needed because of marked retraction of 
the proximal stump. The extensor indicis 
proprius transference for this injury is 
the procedure of choice. 

The “baseball” or “mallet” finger in- 
jury is caused by either rupture, open 
cutting, or avulsion-fracture of the ex- 
tensor tendon insertion from the distal 
phalanx. In lesions seen within four to 
six weeks after injury there is a good 
chance for functional return by splinting 
alone; however, later cases require sec- 
ondary operations. These injuries have 
been treated by many technics and no 
final solution has yet been reached. Direct 
end-to-end suture is not always possible 
because of the lack of available tendon 
tissue. Tendon grafts are sometimes used 
to overcome the paucity of tendon. 

There are many technics for secondary 
restoration of the deformity resulting 
from an old division or rupture of the 
central extensor slip over the proximal 
phalanx. Two abnormalities have to be 
corrected: (1) the disruption in con- 
tinuity of the central slip, (2) the volar 
displacement of the lateral slips. Tendon 
grafting may be necessary in many in- 
stances. Long-standing injuries may be 
complicated by joint changes which can- 
not be overcome by surgical methods. 


Secondary Nerve Suture. Secondary 
nerve suture depends upon the ability to 
mobilize the divided nerve stumps in such 
a way that accurate approximation can 
be performed without tension on the 
suture line. It is not always possible to 
overcome long gaps by dissection and 
postural changes. Rerouting the nerve 
may be required to bring the ends to- 
gether, and in some cases nerve grafting 
has to be considered in order to restore 
continuity. However, the value of nerve 
grafts is difficult to appraise. 

In recent sharp injuries secondary 
sutures achieve satisfactory functional 
results. In long-standing lesions the re- 
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turn of function is less hopeful, especially 
when severe muscle atrophy, trophic 
changes, and joint deformities have taken 
place. Some return of sensation after 
accurate repair is of extreme value even 
in old cases, in which there is no likeli- 
hood for motor recovery. 

The surgeon has to be familiar with 
the technics of rerouting nerves to gain 
length. Transfer of the ulnar nerve 
anterior to the medial epicondyle of the 
humerus is a well-established method. 
Additional length may be attained for 
the median nerve by bringing it anterior 
to the pronator teres muscle. Rerouting 
the ulnar nerve at the wrist is helpful in 
secondary motor branch repairs. When 
these methods fail, the proximal neuroma 
can be sutured to the distal scarred end 
and the extremity placed in a relaxed 
position. After three to four weeks, the 
extremity is gradually extended and the 
nerves are thereby lengthened. On later 
reoperation it may be possible to resect 
the scars and perform an acceptable 
suture. 

Joint Disabilities. Mobility of stiffened 
interphalangeal joints cannot be restored 
satisfactorily by arthroplasties; however, 
motion at metacarpophalangeal joints 
may be regained after lateral capsulo- 
tomies. Numerous experimental studies 
and clinical trials are being performed to 
help solve the problem of intractable 
deformities following direct injuries to 
joints, but no solution has been found at 
the present time. Joint stiffness from 
improper immobilization procedures is 
better prevented than treated by any 
method. Arthrodesis of interphalangeal 
joints may partially overcome extreme 
flexion or hyperextension deformities or 
instabilities; however, fusion of a meta- 
carpophalangeal joint of a finger should 
not be considered, regardless of its de- 
formity, as long as some motion is present. 

Substitution Procedures For Paralysis. 
Tendon transfers are carried out for 
either irreparable nerve lesions or nerve 
repairs which have failed. The operation 
for irreparable radial nerve paralysis con- 
sists of supplying motor tendons for ex- 
tension of the digits and providing either 
stability of the wrist or active extension 
if at all possible. In intrinsic median 
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paralysis, rotation of the thumb may 
often be obtained by transfer of a sub- 
limis tendon to the region of the meta- 
carpophalangeal joint. The deformities 
from interosseus muscle paralysis may be 
partially overcome by tendon transfer if 
the interphalangeal joints are mobile. 
Sublimis tendons are split longitudinally 
and can be passed through the lumbrical 
canals to the extensor expansions. If suc- 
cessful, this procedure will permit active 
extension of the phalanges. 
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Evaluation and Treatment of Lower 
Motor Unit Lesions Involving the 
Shoulder, Arm, Forearm, and Hand 


Robert L. Bennett, M.D. 
Warm Springs, Ga. 


@ The physician who accepts the responsibility of caring 
for a patient with muscle weakness following a lower 
motor neuron lesion must understand the reaction of the 
motor unit to disease and trauma, and must have the 
ability to determine the site and extent of the lesion 
so that he can precisely prescribe and personally treat, 
or supervise the treatment of, his patients. Diagnosis must 
be based on an accurate history and specific objective 
findings. These findings are obtained through observation 
of bodily movement, specific muscle strength testing, 
and electronic analysis of motor unit function. The 
program of care is based on the apparent contradiction 
that while full recovery is expected something less than 
full recovery is anticipated. With this basis in mind, 
the technics and devices used to promote recovery must 
in no way limit the possibilities of functional devices 
and orthopedic surgery if full recovery does not take 
place. In general, the treatment program is made up 
of four components: (1) proper support of weakened 
bodily segments; (2) intelligent mobilization; (3) specific 
muscle reeducation, and (4) specialized functional analy- 
sis and training with or without specialized orthetic 
devices and modified environment consistent with the 
site and degree of residual weakness. 

The physician who accepts the respon- 
sibility for evaluating and treating a 
patient with muscle weakness must also 
be able to establish or confirm the 
probable cause of the lower motor unit 
dysfunction. While the physiatrist is 
most commonly called upon to handle 
such problems as poliomyelitis, chronic 
neuronitis, and peripheral nerve injuries, 
he must be aware of the characteristics of 
polymyositis and the primary myopathies ; 
myasthenia gravis; the neuropathies of 
lead and arsenic poisoning and diabetes; 
the weaknesses of glandular diseases such 
as hyperthyroidism, hyperparathyroidism, 
and Addison’s disease; the weird demye- 
linating diseases; porphyria, and many 
others that do not come immediately to 
mind. The only purpose in listing some 
of the conditions responsible for mus- 
cular weakness is to make us all realize 
that the diagnosis and the prognosis may 
depend not only on the tools of physical 
medicine, but frequently on the data 
obtained from muscle biopsies, x-rays, 
clinical analysis of blood and urine, and 
alterations of strength following the use 


of drugs. 


Evaluation of the Disability 


An accurate evaluation of the site and 
degree of muscle weakness is required to 
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aid in establishing a diagnosis, to provide 
a basis for treatment at all stages of 
convalescence and chronicity, to deter- 
mine the rate and extent of recovery, and 
to determine the prognosis. Only certain 
physical methods of evaluation will be 
discussed here. The accuracy of these 
methods is directly proportional to the 
physician’s working knowledge of func- 
tional anatomy, his ability to accurately 
record his findings, his understanding of 
the influence of altered proprioceptive 
sensation on muscular activity, and his 
appreciation of the value and limitations 
of data gained through electronic meth- 
ods of muscle analysis. 


Gross Physical Examination. After 
the history is obtained and available 
data is noted, the physiatrist’s evaluation 
begins by having the patient attempt to 
move the involved bodily segments in all 
of the planes normal to these segments. 
Resistance may be added to these move- 
ments. Movements in other bodily seg- 
ments, presumably uninvolved, should be 
noted. Frequently, an accurate evalua- 
tion of strength, coordination, endurance, 
and mobility can be obtained without the 
physician actually touching the patient 
at all. It is quite simple to pick up 
isolated weaknesses, as in the serratus, 
deltoid, biceps, extrinsic finger extensors, 
and intrinsic muscles of the fingers and 
thumb. However, the main reason for 
watching the patient perform gross 
movements is to determine the presence 
of dyskinetic movements that would in- 
dicate nuclear or pathway lesions above 
the lower motor unit, and to pick up the 
inconsistent patterns of the untrained 
malingerer. 


Read at the Twenty-first Assembly of the 
American Academy of Physical Medicine and 
Rehabilitation (Seminar on “The Hand and Upper 
Extremity Basie Science and Clinical Considera- 
tions’), Minneapolis, August 31, 1959. 

Executive Director, Georgia Warm _ Springs 
Foundation. 


LOWER MOTOR UNIT LESIONS — BENNETT 55 


Analysis of the site and degree of 
muscle weakness cannot be determined 
with any degree of accuracy by observa- 
tion of gross movements alone. Accuracy 
requires manual muscle testing and 
usually electronic sampling of all muscles 
in the extremity involved as well as 
spot-checking of those muscular areas 
presumably uninvolved. 


Manual Muscle-Strength Testing. 
Manual muscle-strength testing is the 
most valuable single aid to diagnosis, 
prognosis, and treatment that we have 
in dealing with lower motor neuron in- 
volvement. The physician can test the 
relative strength, coordination, and en- 
durance of all important muscles of the 
upper extremity, can record this data, 
and can repeat these tests at intervals to 
give valid,data on which to base prog- 
nosis and treatment. This is true only 
if, first, the patient is not consciously 
trying to mislead the physician (age or 
intelligence that might limit the con- 
centration and cooperation of the patient 
simply requires a longer period of time 
or several attempts before the tests can 
be completed) ; and second, if the physi- 
cian follows a standard routine of testing 
and grading based on accurate functional 
anatomy. Several different routines of 
testing and grading are in common use 
today, and many physicians have their 
own methods. The only advantage of 
using a universal system is that other 
physicians, and therapists, can properly 
interpret the tests when necessary. 


Manual muscle testing does not require 
that one muscle alone contract. Obvi- 
ously, this is not possible unless all but 
one muscle is denervated. The standard 
procedures of testing attempt to so place 
and stabilize bodily segments that the 
activities requested of the patient enable 
the physician to visualize or feel the use 
of certain muscle fibers in their most 
effective position or plane of motion. It 
should be obvious that this requires a 
great deal of skill, particularly when 
weakness, marked muscle imbalance, or 
skeletal deformity exist in the segments 
being tested. No one should think that 
a manual test is easy to make, and no 
physician must entrust this test to anyone 


else if critical decisions are to be based 
on the results. 


The personal performance of the test 
is important for another reason. The 
manner in which a muscle contracts 
frequently suggests the diagnosis, and 
may also indicate to the physician that 
a valid test cannot be recorded in specific 
grades of strength. The physician de- 
velops skill in feeling abnormalities of 
muscular contraction that are somewhat 
difficult to describe in words. The patient 
with anterior poliomyelitis, or with a 
peripheral nerve injury resulting in a 
conduction block, attempts to contract 
the partially denervated muscle in every 
way possible and the result is usually a 
fairly well-sustained, though weak con- 
traction. The contraction is sustained 
even if the muscle is gradually stretched 
out by a force too great for it to hold 
against. 

Repeated attempts result in contrac- 
tions of similar strength until the muscle 
tires. If the contraction is poorly sus- 
tained, jerky, or “cogwheel” in type, or 
if the strength of contraction varies 
haphazardly, the possibilities of a periph- 
eral demyelinating disease, a disturbance 
of proprioceptive sensation, a “func- 
tional” disease, or outright malingering 
must be considered. In polymyositis the 
initial contraction may be slow to develop 
and there may be wide variations in 
strength, but the jerky cogwheel type of 
contraction which may be present is not 
as marked, although I must admit that 
I have mistaken polymyositis for ma- 
lingering on several occasions. In myas- 
thenia the contraction is well sustained 
but becomes weaker as repeated contrac- 
tions are made. In myotonia the con- 
traction develops rapidly but relaxation 
following contraction is slow. 

Hysteria and malingering have many 
guises. The most common response is a 
slow and apparently laborious contraction 
that relaxes suddenly and starts over 
again with added expressions of great 
effort. Even the slightest manual resist- 
ance results in immediate relaxation. 
Patterns of gross movement are bizarre, 
inconsistent, and cannot be explained on 
any known pattern of actual weakness. 
The malingerer is frequently trapped 
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into using muscles that he apparently 
cannot use by observing their action in 
associated movements. However, it must 
be pointed out that the inability to use 
a specific muscle when requested, coupled 
with the obvious use of that muscle 
during other movements, does not rule 
out organic disease. 

While muscle-strength testing reveals 
the site and extent of changes in the 
patient’s voluntary control of his skeletal 
musculature, it can only suggest the 
changes taking place in the various 
components of the lower motor unit. As 
mentioned previously, muscle biopsy, 
chemical analysis of blood and urine, 
and changes in strength following the 
use of certain drugs may be necessary 
for diagnosis and for extensive analysis. 

Electronic Evaluation. Electronic 
evaluation of nerve and muscle damage 
has become an important and an essen- 
tial part of physiatric examination. These 
tests, when properly done, will give a 
quantitative analysis of the site and 
extent of damage to the lower motor 
unit. Basically, these tests fall into two 
groups: first, neuromuscular stimulation 
by electrical currents, and, second, elec- 
tromyography. Little need be said about 
neuromuscular stimulation; physicians 
have been using these tests for many 
years, and the apparatus required is 
commonly available. These tests are 
based on the knowledge, first, that mus- 
cle tissue can be made to contract by 
stimulating the muscle directly, or the 
muscle through its motor nerve, with an 
electrical current; and second, that in- 
nervated muscle is normally far more 
sensitive than is denervated muscle to 
this form of stimulation. 

Many tests of this type have been 
devised, but in this country only three 
are in widespread use. These are, first, 
the reaction of degeneration; second, the 
strength-duration curve; and third, the 
determination of chronaxie. Of this 
group, my practice seldom requires more 
than the use of chronaxie determination. 
As is well known, chronaxie is simply an 
arbitrary point on a strength-duration 
curve and may be defined as the time 
required for an impulse of twice the 
rheobase to cause a minimal contraction 
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in the muscle 
values of 


under study. Normal 
chronaxie have been deter- 
mined and are easily available, and these 
are compared to determine the degree 
of denervation in the muscle under study. 
The chronaxie value can never be as 
completely informative and reliable as 
visualization of the entire strength-dura- 
tion curve, of which chronaxie is but 
one part. Chronaxie does have the value 
of giving the physician a single figure 
that can be recorded and can be com- 
pared to a normal figure, rather than 
requiring that a curve be plotted and 
interpreted. 


Electromyography has become increas- 
ingly important in the analysis of 
muscle function. This is a method of 
electrodiagnosis capable of analyzing the 
integrity of the lower motor units by 
amplifying and recording the electrical 
activity of a muscle fiber immediately 
preceding contraction. The variations in 
electropotential can be visualized on a 
cathode ray oscilloscope and recorded by 
a still or moving picture camera, and 
they can be heard through a loud speaker 
and recorded on a tape recorder. Gross 
analysis of many superficial motor units 
can be obtained by small electrodes 
placed on the skin over the muscle to be 
tested. This method is not commonly 
used, as far more precise information 
can be gained by inserting a _ needle 
electrode directly into the muscle. In 
this manner the electrical activity of a 
single muscle fiber can be studied. Mul- 
tiple sampling through a muscle is 
required for adequate study. Normal 
muscle shows no electrical activity when 
the muscle is at rest, and an easily 
identified “nerve potential” activity when 
voluntarily contracted. When a motor 
unit is damaged, electrical activity may 
be noted even when the muscle is at 
rest, and attempts to contract the muscle 
may show complete electrical silence, 
abnormally formed potentials, or the 
characteristic “fibrillation potential” of 
complete muscle fiber denervation. 


It must be emphasized, however, that 
the electromyograph does not give a 
clinical diagnosis. However, with ade- 
quate exploration of muscle tissue and 


accurate interpretation of the recorded 
data it is possible to: 

1. Determine positively if organic denerva- 
tion exists, even if the clinical diagnosis 
is complicated by such factors as pain, 
hysteria, malingering, or disuse atrophy. 

2. Map out the physical extent of denerva- 
tion, not only in terms of muscles sup- 
plied by cord levels, plexus roots, or 
peripheral nerves, but also the extent 
and pattern of denervation within a 
single muscle. 

3. Usually distinguish between primary 
muscle disease and nuclear disease. 

4. Recognize evidence of reinnervation be- 
fore any clinical change is evident. 

Obtaining and interpreting electromy- 

ographic data require a high degree of 
skill and experience. The test must be 
meticulously done. It is tedious and 
time consuming, and can only be con- 
sidered valid if done by a well-trained 
and experienced individual. 


Treatment 


For the sake of simplicity of discussion, 
the treatment of nerve damage may be 
divided into three parts: medical, physi- 
cal, and rehabilitative. In actual prac- 
tice this must never be done, except in 
very mild problems, as there is no sharp 
line dividing these three components of 
adequate care, either on a chronological 
or medical specialty basis. If the disease 
is mild and quickly reversible, the prob- 
lem can be handled by any experienced 
and responsible physician. If the damage 
is extensive and likely to be irreversible 
to some degree and has the possibility of 
long duration, it will require the com- 
bined efforts of many disciplines, both 
medical and paramedical, working to- 
gether from early convalescence until all 
possible recovery has taken place. To 
assure this early concerted effort, the 
treatment program from the beginning is 
based on two seemingly contradictory 
premises. 

1. The patient will recover completely if 

given proper Care. 

2. The patient may not recover completely 
and must be prepared physically, psy- 
chologically, and vocationally to intelli- 
gently adjust to his eventual disability. 

Fortunately, under this plan the pa- 
tient will receive the best of care. Care 
designed for complete recovery will be 
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directed at the disease itself and the. 
physical by-products of muscle weakness 
that might limit complete recovery. 
These, of course, are the same physical 
by-products (for example, contractures, 
skeletal distortion, and muscle imbalance ) 
that complicate the chronically disabled 
and limit the possibilities of safe and 
practical physical activity despite residual 
weakness. Care designed to assist the 
patient to intelligently adjust to some 
degree of ultimate physical limitation 
will utilize the long period of convales- 
cence, not only for treatment of a disease 
entity, but also for evaluation of the 
patient as a person, whether he be child 
or adult, who must eventually return to 
a normal environment, and must be pre- 
pared to contact and to compete with 
physically normal individuals. 


If nerve damage can neither be pre- 
vented nor cured by specific medical 
care, the care of the residual involvement 
must emphasize forms of treatment de- 
signed to assure maximum recovery of 
physical capacity within the limits of 
irreversible pathology. For all practical 
purposes, this amounts to taking what is 
left of the nervous system after the acute 
stage of the illness is over and making 
it function as effectively and efficiently 
as possible. To this end, physical 
medicine must: 

1. Stimulate and guide recovery of muscle 

strength and balance. 

2. Minimize changes in bodily tissue that 
complicate muscle weakness or imbal- 
ance of muscle strength. 

3. Provide orthetic devices that not only 
may be essential to the achievement of 
the other two objectives, but may also 
be necessary to support and assist safe, 
functional activity if recovery is limited. 

Muscle Re-education. Muscle re- 
education is the traditional term used to 
designate that phase of therapeutic exer- 
cise devoted to the recovery of effective, 
voluntary control of skeletal musculature. 
However, muscle re-education must not 
be thought of simply as a set of exercises 
designed to develop strength in muscle. 
Technics of muscle re-education are 
designed to develop motor awareness 
and voluntary response, and/or develop 
strength, endurance, and patterns of 
movement that are necessary, effective, 
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safe, and acceptable. It should be obvious 
that if the patient is unable to contract 
voluntarily skeletal musculature, in either 
direct or associated movements, no degree 
of muscle re-education can be achieved. 
Therefore, if the patient is unable 
voluntarily to contract muscles that are 
essential to physical activity, the re- 
education program must begin with the 
prescription of certain technics designed 
to activate lower motor unit response. 

Many technics are available for both 
sensory and proprioceptive stimulation 
when the patient is unable to voluntarily 
contract skeletal muscle. Rarely is one 
technic alone adequate in any single 
instance, and therefore the physician 
must know all possible technics and use 
them in whatever combination gives 
him the best response. Under sensory 
stimulation, the technics used are con- 
cerned with passive motion, stroking or 
tapping of the muscle and its tendon, 
electrical stimulation of the muscle, and 
focusing the use of muscle with the 
electromyograph. 

The use of proprioceptive stimulation 
and facilitation is now in a stage of 
renewed interest and use. This is a 
method of activation, designed to stimu- 
late skeletal muscles to contract through 
excitation of proprioceptive receptors 
in the musculoskeletal system. These 
perceptors of muscular sense can _ be 
stimulated by passive motion and_ by 
positioning bodily segments in various 
postural attitudes. Balancing in the 
sitting, crawling, kneeling and standing 
positions is a frequently used method of 
stimulating the proprioceptive system. 
Any position where a bodily segment 
attempts to balance itself by the sta- 
bilizing tension of muscle will induce 
proprioceptive stimulation. Methods to 
facilitate the proprioceptive response 
have been utilized to initiate muscle 
contraction. Unfortunately, propriocep- 
tive facilitation has been pictured as a 
new and somewhat mysterious force that 
can be utilized only by strict adherence 
to a particular set of movements. 

The movement ritual varies with each 
method advocated. Actually, Sherring- 
ton, over 60 years ago, stressed posture, 
passive movement, active movement, and 
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resistance to movement as essential to 
complete proprioceptive response. We 
have long known that muscle responds 
best if put under some tension. Sudden 
stretching of muscle or sudden release of 
tension will tend to facilitate active re- 
sponse in the muscle. Much is now 
being written about the use of reflexes, 
both normal and pathological, in the re- 
education of voluntary muscle. Reflexes 
may be utilized to initiate muscle con- 
traction. If the muscle responds through 
reflex action, this response may be used 
as a focusing mechanism to assist the 
patient’s voluntary attempts. Actually, 
the value of passive motion and posture 
is stimulation of such reflexes. I have 
not been impressed with the value of 
pathological reflexes in treatment of 
neuromuscular dysfunction in that they 
appear to have no carry-over value of 
significance. 
Exercises. After some degree of vol- 
untary response has been obtained, a 
system of exercises designed to develop 
the strength required for necessary activ- 
ity can then be initiated. Such strength 
can only be obtained through muscular 
work. This recovery of strength through 
work is due at least to three factors: 
1. The training effect, due in great part to 
increased circulation in the development 
of muscle sense through the propriocep- 
tive system. 
2. Hypertrophy of individual muscle fibers. 
3. An increased number of motor 
entering into the contraction effort. 


units 


If spotty and haphazard destruction of 
motor units has taken place, as in polio- 
myelitis, some degree of reinnervation 
will probably occur through a fourth 
factor: adoption of denervated muscle 
fibers by adjacent intact neurofibriles. 
Each of the first three factors, perhaps 
even the fourth, demands increasing re- 
sistance to voluntary effort for maximum 
response. It makes no great difference 
how the work load is applied except that 
it must be neither too little nor too great. 
If the demands are too little, only a few 
units will be activated and recovery of 
strength limited. If the demands are too 
great, the normal motor unit will re- 
spond initially with maximum effort, but 
then will reject the load and respond 
only partially. If excessive demands are 
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repeatedly attempted, muscle weakness 
may result from overwork. This will be 
discussed later. 

The type of exercise prescribed for 
muscle weakness will depend on the site 
and the extent of this muscle weakness. 
If only a portion of the muscle is weak, 
then very specific exercises, designed first 
to build up these strands, and then to 
incorporate them into larger and more 
meaningful bodily movements, must be 
outlined. If the involvement is wide- 
spread and diffuse, then gross, over-all 
exercises can be prescribed, being sure 
that the balance of strength is constantly 
checked to determine the need for tem- 
porary, specific training of individual 
groups. The trained physician can easily 
pick up imbalance of strength by observ- 
ing changes in patterns of movement. 


Overwork and Fatigue 


It was emphasized previously that 
muscular work is essential to recovery of 
muscle strength. It is now necessary to 
emphasize that overwork can cause 
actual loss of strength which may be 
irreversible. It is not always true that if 
a little exercise is good more exercise may 
be better. The normal individual is 
rarely in danger of overworking. 

To better understand this, we must 
first realize that fatigue and overwork are 
not synonymous. Fatigue is a perfectly 
normal physiologic reaction that actually 
protects us from overwork. Fatigue is a 
disagreeable sensation, and this plus the 
normal individual’s inherent laziness, adds 
up to the fact that the average person 
usually has a muscular system in a state 
of disuse. Few of us have sufficient dis- 
cipline to carry out an exercise routine 
that would be adequate to maintain 
strength for only occasional demands. 
Therefore, our strength decreases as we 
settle into a routine of daily activity. 
Since strength does not develop immedi- 
ately upon demand, our limited activity 
causes limited strength which in turn 
tends to decrease our activity. Why, 
then, must we even consider the danger 
of overwork? 

First, it can be stated unequivocally 
that those of us who have had the 
opportunity of observing patients who 


are under a program of progressive 
muscle re-education, have seen certain of 
these patients show a deterioration of 
muscle strength, rather than the expected 
recovery of strength. Second, we have 
repeatedly seen specific instances of iso- 
lated muscle weakness which could be 
related directly to weight bearing, or to 
very specific occupational or recreational 
demands. 

If the fact that loss of strength may 
result from disuse and changes in the 
relationship of tendon length to muscle 
mass is accepted, there is still a third 
cause which we must accept as overwork. 
It is a well-known fact that a perfectly 
normal muscle can be worked to a point 
where it is unable to contract until a 
certain period of rest has been given it. 
This normal, physiologic reaction is cer- 
tainly due in great part to the accumula- 
tion of waste products, which is in turn 
related to available blood supply and 
tissue drainage. As mentioned previously, 
it is also related to the normal disagree- 
able sensations that arise with fatigue. It 
would appear that patients with spotty 
involvement of lower motor units are 
not so fortunately protected. They are, 
in the first place, highly motivated, be- 
cause they realize that recovery of 
muscle strength is the key to their 
recovery of functional capacity, and they 
therefore have the tendency to overwork 
muscles in the hope that this would bring 
about more rapid recovery. In addition 
to this, it may be assumed that their 
available blood supply is relatively greater 
than that of the normal, untrained mus- 
cle, because their circulation is relatively 
unchanged even though the numbers of 
contracting motor units are much less. 
Therefore, it can be theorized that they 
may not sense the disagreeable feeling 
of fatigue occasioned by an overworked 
circulation which acts to protect the 
normal individual muscle. Without this 
disagreeable warning, the periods of 
overwork extend the periods of rest re- 
quired for recovery to impractical length, 
and finally to irreversible loss. 

All this means that the physician should 
not rely on the disagreeable sensations of 
fatigue to guard his patients against the 
dangers of overwork. The physician 
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must depend entirely on his ability to 
detect very minor changes in the pat- 
terns of movement that would indicate 
loss of strength. Certainly, in dealing 
with weight-bearing muscles, repeated 
spot checks of these muscles by routine 
manual muscle testing will bring out 
gradual loss of strength. If this is de- 
tected early and rest instituted, strength 
will usually return. If this weakness is 
not detected early, recovery of strength 
through rest and graduated exercises may 
be prolonged or even impossible. 

It must be thoroughly appreciated 
that the physician should not be worried 
about the temporary loss of muscle power 
following a bout of exercise. This is 
normal and may well be followed after 
rest periods by increased strength. He 
must, however, be aware that persistent 
overwork of a muscle may eventually 
lead to irreversible weakness. 

The treatment of loss of strength fol- 
lowing a bout of overwork is obvious. 
The patient must be placed completely 
at rest, at least to the extent that the 
muscles failing in strength must not be 
utilized for several days. These muscles 
are then gradually exercised against 
increasing resistance until the strength 
returns. 

Passive Movements and Support. The 
possibilities of recovery are definitely 
‘related to changes in tissue length and 
bony contour. Excessive shortening or 
lengthening of muscle, tendon, ligament 
or fascia, resulting in hypo- or hyper- 
mobility of bodily joints, has a profound 
effect on muscle re-education. These 
changes in tissue length, particularly 
when coupled with loss of muscle 
strength or muscle imbalance, eventually 
result in distortion of osseous tissue. 

Without danger of oversimplification, 
it may be said that the cause of these 
musculoskeletal deformities is nothing 
more or less than persistent faulty posi- 
tioning of bodily segments. Persistent 
faulty positioning may occur during rest 
or during activity, and may be due to 
various causes, such as pain, weakness, 
muscle imbalance, or faulty orthetic de- 
vices. ‘These deformities are best treated 
by preventive rather than corrective 
measures. The physician must anticipate 
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the dangers of persistent faulty position 
by the early prescription of passive move- 
ments and adequate support to maintain 
mobility and alignment. 

As a general statement, it can be said 
that all musculoskeletal deformities, ex- 
cept the atrophy of denervation, can be 
prevented or very significantly minimized 
by proper preventive treatment. Unfor- 
tunately, if structural distortion takes 
place, either in supportive or bony tissue, 
only surgical correction may be capable 
of restoring some degree of normal 
mobility and alignment. Such corrective 
surgery is certainly a poor substitute for 
adequate, early, preventive treatment. It 
must be appreciated, however, that if 
muscle imbalance due to nerve damage 
exists, proper balancing of muscle pull 
may be possible only through tendon 
transplants, and ultimate stability of 
bodily segments may be possible only 
through surgical stabilization. 

Orthetic Devices. An orthetic device 
may be defined as any structure applied 
to or around a weakened or distorted 
bodily segment to provide support, assist- 
ance in movement, or correction of 
deformity (in contradistinction to a pros- 
thetic device which replaces a missing 
part). Leg braces, hand splints, and 
corsets are commonly used orthetic de- 
vices. Special shoes, wheelchairs, and 
crutches must also be considered orthetic 
devices. 

As stated previously, activity is neces- 
sary for the recovery of strength, 
coordination and endurance. The pa- 
tient weakened by nerve damage must 
frequently be supported by adequate 
orthetic devices to enable such activity 
to be carried out safely. The greatest 
change in orthetics over the past 15 
years has been the gradual development 
of what might be termed “functional 
orthetic devices.” Ideally, these devices 
should be so designed and fitted that 
they permit and encourage the patient 
to move about for practical purposes and 
yet limit any movement that might cause 
deformity or retard recovery. Such 
equipment would not only support weak- 
ened musculature and other structural 
tissues, but also permit coordinate move- 
ment to increase their strength. 


These goals are being recognized by 
more and more intelligent and experi- 
enced orthotists and have resulted in 
many improvements in design and in- 
creased interest in the entire field of 
orthetics. It is the physician’s responsi- 
bility to realize that orthetic devices are 
important and a frequently necessary 
component of the program designed for 
recovery, and are not to be considered 
only as a supportive device indicating 
failure to recover strength. The physi- 
cian must also recognize that the very 
act of imposing restrictions to movement 
of bodily segments, through the applica- 
tion of orthetic devices, can predispose 
to dangerous disuse weakness and skeletal 
deformity, so that the physician must be 
constantly aware of the dangers as well 
as the values of such devices. 

Within the past few years, orthetic 
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devices capable of markedly increasing 
functional capacity of completely para- 
lyzed upper extremities have been de- 
veloped. Unfortunately, many physicians 
are completely unaware that such appa- 
ratus is available. These devices are 
based on either the so-called “feeder” 
device or on methods of transmitting 
power to the shoulder, elbow, and hand 
through a cable and harness arrange- 
ment from adjacent muscles still under 
voluntary control. More recently a so- 
called “artificial muscle” is being used 
to provide essential movements in the 
upper extremity. Unfortunately, most of 
this equipment is cumbersome and con- 
spicuous, and at best a poor substitute 
for normal muscle. However, the de- 
vices do permit the completely helpless 
patient to gain some degree of functional 
independence. 


Information relative to securing reprints of this study may be had 
by checking the Reader Service column on page iv of this issue. 
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Psychiatric Considerations of Hand Disability 


Saul H. Fisher, M.D. 
New York, N. Y. 


@ Consideration of the psychiatric aspects of hand 
disability must be directed toward an elaboration of 
the meaning of the hand and its disabilities to the 
individual, and the various factors involved in de- 
termining this meaning. In its general aspects, the bio- 
logical evolution of the hand and its effect on the 
function of the individual, the social and anthropolog- 
ical significance of the hand is considered. In its more 
specific aspects, hand disabilities are discussed from 
the viewpoint of the special problems which are raised 
by amputation, prostheses, phantom limb, paralysis, de- 
formity, handedness, congenital versus acquired dis- 
ability. Finally, the personality of the individual with 
hand disability is considered, indicating how this factor 
contributes to the meaning of the disability and the 
various modes of adaptation to it. 

The importance of psychologic factors 
has long been recognized by those who 
have had the responsibility of dealing 
with the hand and its disabilities. Sir 
Charles Bell,’ Professor of Surgery in the 
University of Edinburgh, in 1837 pub- 
lished a magnificent study in which there 
are numerous references to classical opin- 
ions of Galen and others on this subject. 
More recently, Allen,? in a volume on 
Hand Surgery in World War II, edited 
by Sterling Bunnell, refers to psychogenic 
factors in hand injuries, classifies them 
briefly, and offers suggestions as to their 
management. What this paper has to 
offer, then, cannot claim originality, but 
is designed to complement the other 
presentations in this symposium, and to 
draw attention again to the necessity for 
dealing not alone with the physical dis- 
ability, but with the patient who has the 
disability. 

Considerations of psychiatric aspects 
of hand disabilities would seem to fall 
logically into two categories. The first 
is a general category, in which the re- 
actions to hand disability are similar to 
those in any disability. The second is 
more specific, and is concerned with re- 
actions that are determined by the spe- 
cial importance and meaning of the 
hand. While this presentation will be 
concerned primarily with the latter, it 
may be well to consider the more gen- 
eral aspects of disability as a basis for 
orientation. 

There is a body, a personality, and an 
external world, animate and inanimate; 
and to fully understand a person, one 
must evaluate his functioning in each of 
these areas as well as the relationship 


between them. When a person suffers a 
disability, whether as a result of injury 
or disease, each of these areas of func- 
tioning is affected. It can impair the 
use of the body as a tool with which to 
experience and manipulate the environ- 
ment. Sensation and perception of the 
external world may be disturbed as a 
result of blindness, deafness, sensory 
damage, or brain injury, so that his posi- 
tion in space is disordered. The motor 
system may be affected so that locomo- 
tion and essential movements are im- 
paired. Disability may disrupt the per- 
sonality dynamics and equilibrium and 
threaten a way of life. It may cause in- 
tense anxiety, depression, and rage. It 
may be interpreted as punishment for 
sins real or imagined. It may represent 
a threat to normal mastery and produce 
feelings of helplessness and panic. It 
may unloose previously controlled psy- 
chopathology such as paranoid ideas and 
create intolerable interpersonal relation- 
ships. It may be organized into the pa- 
tient’s neurotic strivings, such as depend- 
fear of competition, and be 
unconsciously welcome as a way out of a 
conflictive struggle. Finally, the disability 
removes the person from normal social 
experiences and from work situations 

two major sources of satisfaction and 
self-esteem. Disruption in family life and 
friendships, separation from loved ones, 
economic problems, shattered ambitions 
and dreams — all threaten and damage 
the socially functioning human being. 


ency or 


The disability, then, represents a mas- 
sive assault on the individual. How he 
reacts will depend on a vector resulting 
from the nature of, the disability, the 
realistic problems it creates, the person- 
ality of the individual, his previous his- 
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tory and life experiences, the meaning 
of the disability both conscious and un- 
conscious, and the resources provided by 
the patient, his family, and society. It is 
toward an understanding of these factors 
and their manifestations that psychiatric 
evaluation in physical disability and re- 
habilitation sets its goal. 

In these respects disability of the hand 
claims common ground with other types 
of physical disablements. However, in 
other respects, the hand is different and 
special, and because of its unique history 
and functions, disability of the hand 
creates unique problems. 


Evolutionary Significance of the Hand 


“The tradition that man is a fallen 
angel finds little support in either pale- 
ontology or physics. If for his manifest 
behavior man must be regarded as a 
fallen creature, it is much more likely 
that he is an ape fallen from arboreal 
grace than that he is a fallen angel.’ 
The evidence is overwhelming that man, 
having in the course of evolution ascend- 
ed the trees, subsequently descended. 
One theory suggests a change in climate 
associated with the uplifting of the Him- 
alaya Mountains and the consequent 
cutting-off of Central Asia from rain- 
producing and jungle-growing monsoons; 
the trees disappeared, and our ape was 
left stranded on the ground. But the 
linearity of man, his relative hairless- 
ness, his clothing, and his culture-based 
carnivorousness suggest that the proto- 
humans, like the anthropoids, were 
warm-climate-adapted animals, caught 
off base by the Pleistocene Ice Ages, not 
by Himalayan cataclysms. Many stud- 
ents believe the ancestral ape came 
down to earth of its own free will, mo- 
tivated to enlarge its diet, and was able 
to stay down because of its great strength. 
It may be that the anthropoids were such 
successful animals that they grew pro- 
gressively in size, obedient to “Depérets 
law,” much as the elephant and horse 
families grew progressively bigger 
throughout their history. If so, the result 
of this would be that tree living became 
more and more inconvenient for locomo- 
tion and suitable only for nightly re- 
treat; he simply got too big to float 


through the air with the greatest of ease. 

Taking to the trees, however, had 
profound effects on the primates. Brachi- 
ation, or “arm walking” through the 
trees, developed much greater maneuver- 
ability of the limbs, especially the fore- 
limbs. The human shoulder blade and 
collarbone are built on the basis of this 
arboreal primate maneuverability, and the 
shoulder in man is virtually a universal 
joint. Getting about in trees — especially 
in a wingless creature —- demands accu- 
rately developed position-assessing and 
distance-gauging eyes, if the brachiation 
is going to make that next limb safely. 
There is no doubt that the primate 
stereoscopic eyes, added to the flexible 
shoulders and grasping hands, give them 
a much richer visual-muscular space 
consciousness than most land animals 
have. 

Though life in the trees increased the 
biological importance of sight, it also 
brought about a loss of acuteness in the 
sense of smell, along with a regression of 
the snout and the olfactory areas in the 
brain. This not only accompanied the 
flattening of the face and helped bring 
the eyes into one plane for stereoscopic 
vision, it also made room for the develop- 
ment of a brain in a skull whose total 
size was limited by pelvic birth. The 
development of hands also made a snout 
and powerful jaw unnecessary since food 
could be caught and placed into the 
mouth by the hands. 

So, early man was an earth-bound ape 
with empty hands. But it was these same 
empty hands that changed completely 
the whole manner of evolution in man 
and made him unique beyond all com- 
parison with any other living creature. 
The uniqueness of man’s hand is func- 
tional, not physical. Of course his primate 
ancestor’s sojourn in the trees did greatly 
improve the grasping ability of the old 
amphibian-reptilian-mammalian paw. It 
is also true that the fully opposable 
thumb in man is a further improvement 
on the primate hand. But in purely 
physical terms, monkey hands could prob- 
ably do nearly everything a man’s hands 
could. The main significance of the hu- 
man hand lies in its being one member 
of a functional complex of hands, brain, 
and eyes. Man has paired grasping 
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organs, fully in his field of vision and 
wholly freed from locomotor duties, in a 
stereoscopic-sighted big-brained mammal. 

The importance of the hand in the 
development of humans was recognized 
by the Greeks.* 
claimed that man had brains because he 
had hands, but Aristotle argued that man 
had hands because he had brains. Modern 
anthropologists and classicists are inclined 
to give the decision to Anaxagoras, but 
hands, brains, and eyes are a case of hens 
and eggs causality. Probably, in primate 
influenced other 


ancient Anaxagoras 


evolution, they each 
mutually and developed progressively to- 
gether; and the ability to “monkey with 
things” is still one of the keystones of 
human nature. Hands, eyes, and brains 
put an animal into closer object rela- 
tionship with reality and enlarge the 
animal the technical 
increasing awareness and testing reality. 
Literally, such an animal as man _ has 


ego in sense of 


more contacts with reality. 

The importance of the hand and upper 
extremity is reflected, too, in the extensive 
cerebral representation governing them, 
as well as the remarkably rich nexus of 
nerve supply to the hands compared with 
other parts of the body. Hughlings 
Jackson,® in his writings on epilepsy, said: 
“Indeed, the hand is the most important 
part of the body from any point of view. 
Hence the significance of the fact that in 
disease of the highest centres, it usually 
suffers first and most.” 

Most remarkable of all is the prob- 
ability that in this development man has 
freed himself from the evolutionary proc- 
ess in a physical sense, and all that is 
really necessary is the evolution of his 
intelligence. Man’s hands make the tools 
and the machines which render his own 
physical evolution unnecessary. Machines 
not only can do man’s flying, diving, and 
superhuman seeing and hearing for him; 
with human hands, the old style evolu- 
tion by body adaptation is obsolete. Man's 
very physical ego is expanded to encom- 
pass everything within reach of his ma- 
nipulating hands, within sight of his 
searching eyes, and within the scope of 
his restless brain. Without being, through 
specialization, a biological amputee, he 
attaches all sorts of prosthetic devices to 
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his limbs. This evolution by prosthesis is 
uniquely human. 

Just as the hand has played a crucial 
role in the evolution of man as a human, 
so it is important in the development of 
the individual human being. From the 
time of birth, with the presence of a 
potent grasp reflex, throughout the vari- 
ous stages of maturation, the hand plays 
a significant role. It is with the arms and 
hands that we feed, dress, perform skills, 
explore our body, and contact persons 
It is with the arms 
and hands that we love and caress, hurt 
and kill, disrupt and adapt. Hundreds of 
activities of daily living, so necessary to 


and things about us. 


mature social functioning, are absolutely 
dependent on the hand. Interpersonal re- 
lationships are expressed often through 
the hand and the sense of touch, by 
gestures, handshakes, clenched fists, and 
so on. Our language with which we com- 
municate contains many words derived 
from manus or hand: manage, manipu- 
late, maneuver, manners, manuscript, etc. 
The hand is vital in most occupations, 
whether skilled like the pianist or car- 
unskilled like the laborer. 
Symbolically, the hand has many mean- 
ings: - sexual, in that it may represent a 
sexual organ, or guilt derived from using 
the hand sexually as in masturbation; 


penter, or 


emotional, as in the expression of anger 
in the clenched fist. Its role in the 
development of the individual ego is 
tremendous, so that it is no surprise that 
damage or loss of the hand is always 
accompanied by rather pronounced psy- 
chological reactions. In the “Draw-a- 
Person” psychological test, the most com- 
monly omitted feature is the hands.® If 
they are drawn, they often reveal sig- 
nificant areas of conflict. Many of these 
reactions are normal or expected, while 
others reveal significant psychopathology. 


Psychiatric Reaction to Hand Disability 


There are many factors which deter- 
mine or influence the psychiatric reaction 
to hand disability: 

1. Nature of Disability. The reaction 
to loss of a hand, as in amputation, may 
be more severe than to paralysis or de- 
formity of the hand. Association with 
other disability, as in quadriplegia or 
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brain damage, will influence the reaction, 

2. Handedness. Loss of or damage to 
the dominant hand will precipitate more 
problems than when the nondominant 
hand is involved. 

3. Age of Onset. Congenital deformi- 
ties or disabilities occurring in childhood 
will exert a different effect from those 
occurring in adulthood. The acute sense 
of loss is not as evident in the very young, 
nor is the body image schema as well 
established. However, the effect of the 
disability on the developing personality 
may be more profound in the very young. 

4. Previous Personality. Previous 
personality will determine the full mean- 
ing of the disability, as well as influence 
motivation in rehabilitation. A person 
who has strong dependency strivings will 
tend to use the disability as a rationaliza- 
tion for acting out this need. The patient 
who has been repressing guilt feelings 
arising out of sex or aggression may see 
the disability as a punishment. He may 
be more accepting of the disability, but 
for the same reason, may unconsciously 
resist rehabilitation efforts. 

5. Occupation. | Occupation may be 
an important determining factor in reac- 
tion to disability. A very minor injury to 
the hand of a pianist or skilled mechanic 
will pose a more serious threat than to 
someone not dependent on his hands, 
such as a writer or actor. 

6. Secondary Gain. As in compensa- 
tion cases or in escape from front-line 
combat in war, secondary gain may de- 
termine the psychiatric reaction in pre- 
disposed individuals. 

These generalities are undoubtedly 
familiar to all physiatrists, and do not 
require any special elaboration. There 
are, however, special problems which are 
of interest and challenge in hand disabil- 
ity. The first concerns problems associated 
with amputation of the upper extremity 


and hand. 


Body Image 


Amputation of the arm or hand im- 
poses problems related to body image. 
We all have an image of our body, al- 
though most of us are unaware of it. This 
image is built up over years of multiple 
perceptions, by postural, tactile, and 


optic percepts, and over the years the 
individual modifies and expands this im- 
pression of his image. These various 
sensory impressions are probably organ- 
ized in the parietotemporal cortex. Ap- 
parently this organization is not complete 
before the age of about six years (phantom 
limb phenomena are not associated with 
patients who have sustained a congenital 
amputation or who have undergone am- 
putation in infancy).”* It has been 
suggested that the body image has physio- 
logic significance in that it provides the 
individual with instantaneous apprecia- 
tion of his positioning in space. In am- 
putation this source of sensation and 
kinesthetic function is abruptly removed, 
and it is not uncommon to hear patients 
report a sense of imbalance as a result. 

It is of interest in this connection that 
a sensory reorganization takes place in the 
end of the stump following amputation. 
In normal limbs, tactile thresholds are 
smallest in distal regions of the body and 
highest in proximal parts. Studies of 
light-touch threshold, two-point discrimi- 
nation, and point localization reveal that 
stump sensitivity exceeds that of homolo- 
gous parts of the sound limbs. Evidence 
would indicate that this reorganization 
is a central rather than a_ peripheral 
phenomenon.® 

The body image is more than a percept, 
but has emotional significance as well, 
derived from early family conditioning 
and later cultural values placed on phys- 
ical development. Thus, in some families 
in which great physical strength and 
physical accomplishment are emphasized, 
a boy’s attitude toward his body is deter- 
mined to a large extent by the parents’ 
feelings and attitude toward development 
of his limbs and muscles. In a similar 
manner, the parents may overemphasize 
physical beauty of girls. Body image, 
then, becomes associated with values, with 
good and bad, with attractive and un- 
attractive, with acceptable and unaccept- 
able. Amputation arouses these associa- 
tions and feelings connected with them. 


Phantom Limb 


Closely related to the problem of body 
image and sensory reorganization is the 
phenomenon of phantom limb. Refer- 
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ences to the phantom and _ superstition 
attached to it can be found in past 
literature. Ambroise Paré knew of its 
existence, and Weir Mitchell, with his 
extensive experience in the Civil War 
(15,000 amputees), provided one of the 
best descriptions of it in English litera- 
ture. According to Bailey and Moersch,'°” 
phantom limb after amputation is almost 
universal, reported in as many as 98 per 
cent of cases. This figure is supported by 
other series. Ewalt'! and associates in- 
dicate that the painful phantom, in con- 
trast to the painless phantom, is infre- 
quently encountered. In a series of 2,284 
amputees seen in an American army 
hospital during World War II, only 8 
patients complained of painful phantom 
limbs. 

Excellent descriptions of the character- 
istics of phantom illusion exist. After 
amputation, the phantom is perceived as 
consisting of the whole extremity. The 
patient is most aware of the distal portion 
of the phantom, such as the hand or foot. 
As time passes, the phantom tends to 
shrink or telescope. 

Henderson and Smyth'? distinguished 
three kinds of sensory phenomena of the 
phantom. There is, in all patients, a mild 
tingling which forms the basic part of the 
phantom and which probably arises in 
the cerebral cortex; second, stronger pins 
and needles induced momentarily by 
touching a neuroma in the stump; third, 
occasional superadded sensations which 
may be disagreeable and painful and 
probably have a psychogenic basis. Ac- 
cording to Kolb, the painful third order 
of epiphenomena is the common cause 
of the amputee’s stimulus to consult the 
physician. Questioning usually reveals 
that the patient is concerned with sensa- 
tions which he describes variously as 
“twisting,” “burning,” “pulling,” or “itch- 
ing.” In most cases his symptom is inter- 
mittent. It is more often annoying than 
agonizing. The more introspective and 
observant amputee notes its aggravation 
by changes in the weather, and in 
many instances by emotionally disturbing 
experiences. 

While many theories have been em- 
ployed to explain and treat phantom 
phenomena — biochemical, neurophysio- 
logical, and psychiatric — no single one 
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adequately explains nor provides a com- 
plete therapeutic regimen for its treat- 
ment. There are patients who have 
undergone, singly and _ successively, re- 
amputation at higher levels, exploration 
of the stump, removal of the terminal 
neuroma, plastic operation on the stump, 
rhizotomies, sympathectomies, cordoto- 
mies, injections of alcohol into the neur- 
oma, paravertebral anesthetic block of 
the sympathetic ganglia, spinal anesthesia, 
and resection of the postcentral cerebral 
cortex, and have remained unrelieved of 
their painful symptoms. One such pa- 
tient had undergone 27 surgical and 
anesthetic procedures in 30 years, the last 
a resection of the somatosensory cortex, 
without modification of his painful phan- 
tom. However, I would like to discourse 
briefly on the psychiatric observations 
that have been made on patients with 
phantom pain. 

Kolb!* studied 22 such patients in 
whom physical factors such as neuromas, 
vascular disease, and spinal cord injury 
ruled out. In these patients the 
complaint of pain appeared to represent 
an emotional response to the loss of an 
important part of the body which had 
significance in terms of the patient’s rela- 
tionships with others. The painful symp- 
tom was induced in 9 of the 22 patients 
by referring to some causes of anxiety in 
the patient’s life. For example, although 
one patient complained of persistent pain, 
it was noted that he was without dis- 
comfort throughout the diagnostic inter- 
view except when certain emotionally 
charged subjects were discussed. In 
some patients, exacerbations of pain fre- 
quently were precipitated by events in 
which the patient identified with another 
person who had suffered a similar trau- 
matic injury. One such patient described 
by Kolb suffered a first attack of pain in 
his phantom limb when he initially at- 
tempted sexual relations with his wife 
after amputation. He was concerned 
then by the fear that his wife would not 
accept him sexually because of his dis- 
figurement. He was presumably cured 
by surgical resection of the parietal sen- 
sory cortex. The pain recurred with 
dramatic suddenness six months after the 
operation when he visited a friend who 
had just lost his arm in a farm accident. 
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It is of interest that of 21 patients with 
painful phantom limb, 14 gave informa- 
tion indicating a close and significant 
emotional attachment to another amputee 
in the past. 


Depression and Grief 


The reaction to loss of a limb, and for 
that matter the loss of function of a vital 
part, is grief and depression. Grief or 
mourning represents intense longing for 
the missing part, while depression carries 
with it elements of rage and loss of self 
esteem. This reaction is similar to that 
associated with loss of a loved person, and 
the personalization of the limb is dramati- 
cally borne out in the concern of some 
patients regarding the disposition of the 
limb. Patients preoperatively express a 
desire to have the part disposed of as 
tenderly and respectfully as they would 
wish for their body, or that of a member 
of their own family. This has been em- 
phasized by Kolb, one of whose patients 
suffered from a severe burning pain in 
the phantom, and who subsequently re- 
vealed his anguish over the fact that his 
limb had been burned rather than buried. 
Two patients treated by Blood! also 
revealed this concern, which may not be 
discovered unless there is specific ques- 
tioning along this line. This attitude 
toward a vital part of the body is borne 
out in psychological tests. For example, 
in a sentence-completion test, one patient 
responded to the incomplete sentence: 
“Loss of a limb is - —,” with the 
response: “like the loss of a friend.” 

Depression arises, also, as a result of 
loss of mastery derived from the missing 
or injured part. Studies in surgery of 
cancer patients by Orbach and Bieber! 
indicate that loss or mutilation of a vital 
part of the body results in depression 
where the patient blames himself for the 
loss of mastery and loss of acceptability, 
while paranoid reactions occur when the 
responsibility is projected onto others. 


Denial 


Depression is related also to another 
interesting and important psychological 
defense, that of denial. In denial, the 
patient either explicitly denies the exist- 


ence of a disability, insisting his arm is 
still present or is not disabled or belongs 
to someone else, or implicitly denies even 
though the disability is admitted con- 
sciously. An example of the former is a 
patient with a stroke and hemiplegia 
who, when asked whether he could move 
his paralyzed arm, replied that the arm 
was not his but belonged to the patient 
who had previously occupied his bed. An 
example of the latter is a woman who 
suffered an amputation for bone sarcoma, 
and was reasonably well adjusted until 
the first fitting of her prosthesis, following 
which she became despondent and sui- 
cidal. What had disturbed her most was 
the realization that she felt no sensation 
in the prosthetic arm. While consciously 
aware of her amputation, her deepest 
wish and fantasy was for complete resto- 
ration, which may have played a part in 
her phantom limb and pain. 

Denial of disability has been studied 
recently.!®18 While much of the litera- 
ture has been concerned with disability 
associated with brain injury, and while it 
is more common and usually more ex- 
plicit in the brain-damaged, it also occurs 
in the non-brain-injured, as in simple 
amputations. It is an important defense 
of the ego which, if disrupted, leads to 
feelings of helplessness, vulnerability, and 
inadequacy — all characteristic of de- 
pression. Often the depression is masked 
by somatic preoccupation and by anx- 
iety with its somatic components and 
agitation. 


Prostheses 


Discussion of amputation leads us 
logically into a consideration of problems 
associated with prostheses. Physically, 
prostheses are concerned with function 
and with cosmetic effect. Psychologically, 
fitting a patient with a prosthesis con- 
fronts the individual with an irrevocable 
reality, and thus it may stir up basic 
psychiatric problems. In fact, the atti- 
tude of the patient toward the prosthesis 
is determined by the sum total of his 
psychological response to his disability. 
Wittkower’® has suggested that the atti- 
tudes of amputees toward prostheses are 
chiefly of five types: 

1. A means of concealing disability. 
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2. A working instrument or tool. 

3. A means of restoring completeness 
of body image. 

4. A substitute for loss of a precious 
belonging. 


A recompense for sacrifice in serv- 
ice to one’s country. 

It should be apparent that to properly 
fit a prosthesis, one must understand quite 
thoroughly the attitudes of the patient 
toward his disability. Mechanisms of 
denial, such as the previously men- 
tioned patient who expected sensation 
in her limb, should be determined and 
anticipated, 

The patient’s choice between function 
and cosmetic effect is an interesting one. 
Some patients will choose the hook for 
prehension, some will choose the cosmetic, 
plastic hand for appearance, while a few 
demand both, one to be used for work, 
the other in social situations. Rorschach 
studies on amputees with prostheses in- 
dicate not only the psychological factors 
in the choice of prosthesis, but also in 
the efficiency or inefficiency with which 
they are used. In general, those patients 
who exhibited self-control over emotions 
tended to choose the functional hand and 
were more efficient, while those who had 
less control over emotions tended to 
choose cosmetic hands and were more 
inefficient. 

Related to the attitude of the amputee 
toward his prosthesis is the attitude of 
normal individuals and of society toward 
the artificial hand. The characterization 
in literature of Long John Silver, Cap- 
tain Ahab, and Captain Hook, are indica- 
tive that amputees do arouse morbid and 
threatening fantasies of personal mutila- 
tion in normal people. An attempt to 
study normal reactions to the APRL 
cosmetic glove produced some interesting 
results.2° Of 30 persons exposed to an 
amputee wearing an artificial hand 
covered with the APRL cosmetic glove, 
only 6 (20 per cent) recognized the 
prosthesis as in any way different from 
the real hand. In these 6 cases, the 
artificial hand was seen as different, as 
injured, only when the wearer tried to 
perform some task with it. Even then, 
it was still seen as a hand, the wearer's 
own hand and not as a prosthesis. 
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Paralysis and Deformity 


While much of this presentation has 
been concerned with amputations and 
their consequences, what has been said 
applies as well to disabilities such as 
paralysis and deformity of the hand. 

The patient with paralysis does not 
suffer the loss of the anatomical part as 
does the amputee, but he does suffer the 
loss of function. Where the paralysis is a 
flaccid one, the arm is seen as dead, and 
the patient will repeatedly lift the hand 
with his good one, then let it drop, hop- 
ing that signs of life will return. Projec- 
tive psychological tests reveal the subjec- 
tive thoughts and feelings regarding the 
paralysis. Images of death, as the wither- 
ing of a plant or the drying up of the 
body, are encountered frequently. De- 
pression is always present, and where the 
paralysis is associated with brain damage, 
as in cerebral-vascular accident, phenom- 
ena of denial are more likely to appear. 
These are striking and dramatic, ranging 
from complete denial of illness, as in 
anosognosia, to partial denial, as in un- 
realistic appraisal of the loss of function. 
One may see reduplication, as in the 
patient who states he has three arms, one 
paralyzed and two normal. There may 
be projection, as in the patient who 
denies his own paralysis but states the 
nurse’s arm or his brother’s arm _ is 
paralyzed. 

If the paralysis is spastic, apart from 
the problems of pain and contracture, a 
prominent problem will be an aesthetic 
or cosmetic one. Concern for attractive- 
ness is deeply rooted, and can be seen in 
the preening of animals, the extensive 
rituals of primitive peoples, and the 
emphasis on beauty and appearance in 
every civilized society. The hand has 
been a standard of beauty, character, and 
expression, and distinctions are made 
between sensitive hands, coarse hands, 
strong hands, and feminine and mascu- 
line hands. Artists have always been 
fascinated by hands—Blake and da Vinci, 
Michelangelo, and Rodin. 

The fact that the hand is an exposed 
part of the body is a factor in this con- 
cern with aesthetics. Like the face, it is 
exposed to the view of others. The cos- 
metic importance of the hand is well 
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recognized by the surgeons, who deal with 
it much as they do the face. Incisions 
follow normal creases, sutures are very 
fine, and scars must be as delicate as on 
the face. 

The symbolic significance of the hand 
becomes quite prominent when there is 
deformity. The clawhand is a symbol of 
aggression, looked on with fear, as if 
something evil. The sexual significance 
of the hand, associated with guilt re- 
garding masturbation, as well as being 
projections of the body like a penis or 
breast, is usually not evident except in 
severely disturbed patients, often schizo- 
phrenic. I can recall my first assignment 
in clinical psychiatry as a third-year med- 
ical student, a young girl with an ampu- 
tated arm, a schizophrenic, who spent 
hours each day washing the stump, rub- 
bing it, fondling it. It took no psycho- 
analytic sophistication to recognize what 
this meant to her. Another patient, also 
schizophrenic, was unable to touch his 
wife with his spastic, deformed hand be- 
cause it represented a defective penis to 
him. Kolb mentions the castration mean- 
ing of amputation in his monograph, but 
there, too, the examples given are schizo- 
phrenic patients. It should be empha- 
sized that in normal or neurotic patients 
—— the vast majority — one does not ob- 
tain such phenomena, although it may 
be deeply rooted in outside awareness. 


Summary 


This presentation does not presume to 
have completely covered the subject of 
psychiatric aspects of hand disability. 
Rather, a few selected topics were chosen 
for exploration: evolutionary significance 
of the hand, amputation, phantom limb 
and pain, problems of prostheses, depres- 
sion, denial, and briefly, paralysis and 
deformity. While medicine has tended 
toward increasing specialization, it has 
also seen the need for integration. While 
surgery has developed specialties in ortho- 
pedics, plastic surgery, and neurosurgery, 
the recognition of the peculiar properties 
of the hand has led to the integration of 
these three specialties into the one of 
hand surgery. Physical medicine, formerly 
concerned with the use of physical mo- 
dalities in therapy, has developed into 


the more integrated specialty of physiatry, 
incorporating the complex philosophy 
and technics of rehabilitation. Psychia- 
try, formerly on the periphery of medicine, 
has moved inward to take its rightful 
place with other medical specialties. We 
must be concerned not alone with the 
disability, but with the person who has 
the disability as well. 
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Perception in Hemiplegia: 


ll. Judgment of the Median Plane 


Herbert G. Birch, Ph.D. 
Florry Proctor, M.A. 
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and 
Milton Lowenthal, M.D. 
New York City 


@ A group of hemiplegic patients and control patients 
were examined in a task which involved the perception 
of the median plane under dark and light conditions. 
Under dark conditions, the total hemiplegic group 
showed significantly larger median plane alterations 
than did the control group. Both the right hemiplegic 
and left hemiplegic groups perceived the median plane 
to be significantly displaced to the affected side of 
the body. Under light conditions, median plane altera- 
tions were markedly reduced, but the hemiplegic group 
still showed significantly greater errors than did the 
control group. The results are discussed in connection 
with the alteration in the mechanisms of median plane 
perception in hemiplegia. 

The rehabilitation of the hemiplegic 
patient is primarily concerned with the 
reorganization of his residual motor 
functions. Since this process of motor 
retraining is dependent in part upon the 
adequacy of perceptual systems,’* in- 
creasing concern has been exhibited in 
the character of the patient’s sensory and 
perceptual functioning.>® 


Among the many features of percep- 
tion,’ the organization of visual per- 
ception occupies a central place in the 
adaptive activity of the adult human 
being. In a previous investigation,® we 
have shown that hemiplegia is frequently 
accompanied by disturbances in the vis- 
ual perception of the vertical and hori- 
zontal. The present investigation is con- 
cerned with the manner in which an 
individual perceives the relation between 
environmental objects and himself. This 
aspect of visual perception involves the 
ability of the individual to recognize 
grossly that an object is before him or 
behind, and more subtly whether it is 
straight ahead, to the right of his mid- 
line or to the left of it. Accuracy of 
action requires that the subjective visual 
perception of straight ahead coincides 
with the objective median plane. Con- 
sequently, a discrepancy may contribute 
to difficulties in motor functioning. 


Method 


Judgment of the median plane was 
studied both in the dark and under con- 


ditions of normal illumination. Subjects 
were asked to report when a rod which 
was moved through the horizontal plane 
appeared “iust in front of the middle 
of your body.” 

The patient was seated either in the 
dark or in normal illumination, a distance 
of 3 meters from a luminous rod. The 
experimenter made sure that the patient 
understood what was meant by “middle 
of your body.” Instructions were then 
given as follows: “I am going to move 
this rod back and forth. Tell me which 
way I should move it to make it come 
to your middle. When it reaches the 
middle tell me to ‘stop’.” 


The rod was moved across a table so 
that on 10 trials the starting position 
was at least 30 cm. to the right of the 
patient’s midline and on 10 trials from 
a position which was at least 30 cm. to 
the left of the patient’s midline. For each 
condition 20 trials were given in abba 
order. Testing was alternated, so that 
half of the subjects began with light 
while the other half began with dark. 


Subjects 


A total of 40 patients were examined 
under both dark and light conditions. 
Groups consisted of 14 right hemiplegics, 
11 left hemiplegics, and 15 control sub- 
jects. The control patients were 12 in- 
dividuals with musculoskeletal disabil- 
ities, but with no known central nervous 
system damage, and 3 normal members 
of the hospital staff. The salient char- 
acteristics of the subjects tested are pre- 
sented in table 1. 

Visual field examinations were given 
to 11 patients in the right hemiplegic 
group and 7 patients in the left hemi- 
‘i From ‘the Department of Physical Medicine and 


Rehabilitation, New York Medical College-Metropol- 
itan Hospital Center at Bird S. Coler Hospital. 
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plegic group. One of the left hemiplegic 
group indicated a marked field constric- 
tion, with the remaining patients having 
essentially normal visual fields. Inspec- 
tion of the relationship of the visual field 
data to median plane perception revealed 
no dependable relationship. 


Results 


Judgment of the Median Plane in 
Dark. ‘The values in table 2 summarize 
the judgments of the median plane in 
the dark. 

The Magnitude of Error: The aver- 
age errors in table 2 indicate that the 
hemiplegic patients as a group judged 
the median plane less accurately than 
did the control group. When responses 
of both right and left hemiplegics were 
combined, the total group had a mean 
average error of 41.5 cm. Examination 
of table 3 indicates that the mean aver- 
age error of the total hemiplegic group 
differed significantly from that of the 
control group (p<.02). The left hemi- 
plegics also differed significantly in their 
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mean average errors from the control 
subjects (p<.01). However, the right 
hemiplegics, while inferior in their per- 
formance to the controls, only approach 
a significant difference in judgments 
(p<.07). The average errors of the 
hemiplegic groups were not significantly 
different from each other. 

The Size and Direction of Error: 
Relevant data are graphically expressed 
as angular deviations in figure 1. It 
may be seen that left hemiplegics and 
control subjects both exhibited a tend- 
ency to perceive the subjective midline 
at some distance to the left of the ob- 
jective median plane. The direction of 
errors made by the right hemiplegics was 
significantly different from that of the 
controls (p<.05) and from that made 
by the left hemiplegics (p<.01). Since 
the right and left hemiplegic groups have 
opposite directional error tendencies, it 
is not surprising to find that, when the 
data for these two groups were com- 
bined, no significant directional differ- 
ence from the controls was found. 


Table 1: Characteristics of Patient Population Used in the Perception of Median Plane 


_ Group N 
Right Hemiplegia ............ 14 
Left Hemiplegia ............. 11 


Mean Mean Duration Mean 
Age of Illness IQ 
62 yrs. 3 yrs. 82 
67 yrs. 4 yrs. 95 
59 yrs. 89 


Table 2: Size, Direction and Variability of Subjective Judgments of Median Plane (Dark) 


Group N 


*-+- indicates deviation to right of patient’s midline. 
— indicates deviation to left of patient’s midline. 


Constant Average Mean Standard 
Error* Error Deviation 
1.34 22.99 +23.46 15.71 1.89 

14.47 + 33.60 36.1016.10 17.71+10.70 

33.28£31.10 45.45+13.38 14.75+10.97 
9.40+36.69 41.5012.82 16.23+11.10 


Table 3: Significance of Differences Between Group Judgments of Median Plane (Dark) 


_ Groups Constant Error Average Error 
p p <.02 
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When the direction of error independ- 
ent of its magnitude was analyzed, it 
was found that 91 per cent of the left 
hemiplegic patients made left errors, and 
72 per cent of the right hemiplegic pa- 
tients made right errors. These tend- 
encies, when subjected to chi square 
analysis, revealed that the left hemi- 
plegic trend was significant at the .01 
level, whereas, the right hemiplegic tend- 
ency was not statistically significant at 
the .05 level. The control subjects tended 
to make left errors (80 per cent), a 
directional tendency which is significant 
at the .02 level of confidence. 

The Variability of Judgment: Exami- 
nation of the standard deviations of 
judgments presented in table 2 indicates 
that the variability of performance of 
the hemiplegic groups was not signifi- 
cantly greater than that of the control 
subjects (cf. table 2). 

Judgment of the Median Plane in Nor- 
mal Illumination. Magnitude of Error: 
The judgments of the median plane that 
were made by the subjects under condi- 
tions of normal illumination are sum- 
marized in tables 4 and 5. In analyzing 
the magnitude of errors, independent of 
their direction (the average errors), it 
Fig. 1— Mean directional tendencies in dark ex- may be seen that the hemiplegic groups 
pressed as angular deviations from median plane. nade larger errors than did the control 


(.... Control Group; - - - - Right Hemiplegic Group; “  s 
eee Left Hemiplegic Group). group. However, the difference is in- 


Table 4: Size, Direction and Variability of Subjective Judgments of Median Plane (Light) 


Constant Average Mean Standard 
15 1.15+2.26 2.42+1,47 1.18+ .84 
540008 11 2.10+1.64 3.28+1.66 2.54+1.74 


* indicates deviation to right of patient’s midline 


Table 5: Significance of Differences Between Group Judgments of Median Plane (Light) 


Groups 7 Constant Error Mean Standard Deviation s 


D 
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sufficiently large to reach the conven- 
tional lower limit of statistical signifi- 
cance (p<.07, cf. table 5 

Size and Direction of When 


the directional character of the judg- 


Error: 


mental errors is examined by use of the 
constant errors, it is found that all three 
subgroups tended to judge the subjective 
midline to be to the right of the objective 
median plane. It should be noted that 
this represents a reversal of directional 
error tendency for the left hemiplegics 
and for the control subjects as compared 
with their performances under dark con- 
ditions. The right hemiplegics still ex- 
hibited a right directional tendency un- 
der conditions of normal illumination. 
However, the magnitude of this tendency 
is considerably diminished. 

Analysis of the performance of the 
subgroups in relation to one another re- 
veals that no significant differences exist 
between the mean directional errors of 
the right and left hemiplegic groups. 
However, the mean directional errors of 
both the right hemiplegic group and the 
total hemiplegic group were significantly 
different from that of the control sub- 
jects (p<.05, cf. table 5) 

If direction of error independent of 
magnitude is analyzed, it is found that 
85 per cent of the right hemiplegics, 91 
per cent of the left hemiplegics, and 73 
per cent of the controls showed right 
error tendencies. Obtained values of chi 
square indicate that the directional tend- 
encies for the right and left hemiplegic 
groups were significantly different from 
chance expectancy (p<.05 and <.01). 
The control group directional tendency 
was not. significantly different from 
chance expectancy. 

The Variability of Judgment: When 
variability (standard deviation) in judg- 
ment is considered (cf. table 4), it is 
found that only the left hemiplegic group 
was significantly more variable in its 
judgments than the control group 
(p<.03). None of the other comparisons 
was productive of significant differences. 


Discussion 


Systematic alterations in the percep- 
tion of the median plane attend hemi- 
plegia. These alterations are not the 
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result of general reduction in function 
reflected in differences in IQ level, since 
the performance of the left hemiplegic 
group with a significantly higher Mean 
IQ was no better than that of the right 
hemiplegic patients. An understanding 
of these alterations may be approached 
through an analysis of the factors that 
are operative in normal median plane 
perception. 

In any individual, the ability to de- 
termine which features of the environ- 
ment are directly related to his bodily 
midline depends upon the following: 

1) the head and body midlines coincide, 

2) visual phenomena such as converg- 
ence and equivalence of retinal image 
are normally adequate, and (3) the head 
and body are appropriately aligned to 
either the vertical or horizontal para- 
the gravitational field. Dis- 
turbance of a systematic kind, therefore, 
may stem from, altered visual dominance, 


meters of 


from changed head-body positional re- 
lationships, or from altered relations to 
the horizontal the vertical. 
no uncorrected difficulties exist 
in our subjects, it is unlikely that visual 
factors, as such, are making the deter- 
minative contribution for systematic mid- 
line deviation. It is more likely that the 
systematic directional tendency is_ the 
product of altered head-midline-body re- 
lations. Such head-body discrepancies 
can stem from altered sternocleidomas- 
toideus contraction balance, or from al- 
terations in neck muscle tonus that yields 
nonequivalent bilateral sensory input. 
The role of such mechanisms in visual 
perception should be explored. Until 
such a study occurs, it is important to be 
aware of the possible consequence of 
such peripheral musculoskeletal altera- 
tions on visual orientation in space. 


and Since 


visual 


Regardless of the specific mechanisms 
that are eventually implicated as causal 
in producing median plane deviation, 
the mere fact of such alteration in visual 
function has certain practical implica- 
tions for rehabilitation. The contrast in 
test performance during normal illumi- 
nation and in the dark may have an 
obvious implication for the management 
of the hemiplegic patient already in- 
dicated by Bruell, Peszczynski, and 
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Albee.* Nocturnal deterioration should 
be anticipated as well as anxiety which, 
if unresolved, may manifest itself as 
disturbed behavior. 

It has commonly been observed that 
the hemiplegic patient in ambulation 
training often finds it difficult to move 
in a straight line between points, and 
that the angular deviation is toward the 
side of the affected limb. Usually, such 
deviance in locomotion is viewed as the 
consequence of muscular weakness on 
the affected side. However, it may well 
be that the locomotor angulation is at 
least partially the product of a systematic 
distortion in median plane perception, 
and that the body, in a sense, is follow- 
ing the angle described as midline by the 
visual field. If this is the case, ambula- 
tion training, as well as training for ade- 
quate object apprehension, may require 
special education of the visual system as 
well as strengthening of muscular struc- 
tures. It should also be noted that devia- 
tion of the visual median plane may also 
exert effects upon the ability to localize 
auditory stimuli, and that the visual de- 
viation may be accompanied by features 
of auditory displacement."! 

A final feature of the data that re- 
quires some consideration is the tendency 
on the part of all subjects to approximate 
more closely the objective median plane 
under conditions of normal illumination. 
Qualitative observations suggest that 
such an improvement in function is 
based first upon the visual orientation of 
head midline to body midline and, sec- 
ond, upon the utilization of cues as to 
the midpoint of the apparatus. The re- 
sponses in normal illumination tended 
often to be based upon the judgment of 
equal division intervals in the apparatus 
and not upon midline-object relation- 
ships. Consequently, it is apparent that 
under conditions of normal illumination 
in nonstressful situations median plane 
distortion may be partially corrected 
through the compensatory use of visual 
object relations. 


Summary 


A group of hemiplegic patients and 
control patients were examined in a task 


which involved the perception of the 
median plane under dark and light con- 
ditions. Under dark conditions, the total 
hemiplegic group showed significantly 
larger median plane alterations than did 
the control group. Both the right hemi- 
plegic and left hemiplegic groups per- 
ceived the median plane to be signifi- 
cantly displaced to the affected side of 
the body. Under light conditions, me- 
dian plane alterations were markedly re- 
duced, but the hemiplegic group still 
showed significantly greater errors than 
did the control group. The results are 
discussed in connection with the altera- 
tion in the mechanisms of median plane 
perception in hemiplegia. 
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AMERICAN JOURNAL OF PHYSICAL MEDICINE. Vol. 38, Oct. 1959. 


© A Study of IQ Retest Evaluations on 370 Cerebral Palsied Children. L. B. 
Hohman, and D. R. Freedheim. pp. 180-187. 


Because of the lack of conclusive evidence in the literature concerning the effect of maturation 
and growth on the intellectual development of cerebral palsied individuals the authors present 
the retest IQ evaluations on 370 persons with cerebral palsy. 

The patients had been medically examined and intellectually tested at the North Carolina 
Cerebral Palsy Hospital, Durham, N. C. The children were tested with the Stanford-Binet, the 
Vineland Social Maturity Scale, the Cattell Infant Scale or the Wechsler Intelligence Scale 
for Children, the choice of the test being dependent on the age and nature of the handicap. 
Of the 370 persons, 122 were retested between 6 and 12 months following the initial testing. 
The remaining 248 persons were retested after an interval of at least one year. 

In the series of persons-retested more than one year after the initial testing, 46.8 per cent gained 
or lost five or less IQ points and approximately 25 per cent shifted 11 or more IQ points. Of 
the 122 persons retested within a year of the initial evaluation, 60 shifted more than 11 IQ 
points. 

In the non-handicapped population a shift of plus or minus five IQ points is within the limits 
of error of the test. Because of neuromuscular, sensory, and other handicaps, the authors 
believe that the statistical limits for error in a cerebral palsied population is closer to 10 1Q 
points up or down. 

It is concluded that the present methods of testing persons with cerebral palsy are adequate 
since the IQ’s of approximately 75 per cent of the persons in this study shifted within plus or 
minus 10 IQ points. 


© Biochemical Changes in Muscle Consequent Upon Interruption of the Motor 
Nerves. G. Schapira, and J. Dreyfus. pp. 207-215. 


The authors present a brief but extensive review of the literature on the biochemical phenomena 
which occur in the denervated muscle. 


There are varied opinions among investigators as to the mechanisms of the biochemical 
changes during muscular atrophy. The majority of investigations have been concerned with 
the late effects. The authors make a plea for more accurate recognition of the phenomena 
occurring immediately following nerve section. 

Numerous difficulties arise in the interpretation of biochemical phenomena. Disturbances in 
posture and in muscular action resulting from denervation in the experimental animal give 
rise to trophic disturbances (which are unrelated to the biochemical phenomena of the 
section). Simultaneous section of sympathetic fibers gives rise to focal vasodilatation with 
permanently increased blood flow. Histological interpretation problems arise if absolute 
quantities of the various muscle constituents are not expressed as percentages of the total 
weight of the muscle. Difficulties in chemical interpretation arise when an enzyme extracted 
for assay is vital for the orderly progression of a chemical reaction thereby producing a 
situation unfavorable for assay of the next enzyme. 

Finally, when conclusions are drawn for data accumulated, two points of view can be taken. 
On the one hand, changes may be related to the trophic influence of nerve on muscle 
resulting in a disorder of cellular permeability thereby altering the components of the internal 
nuclei and initiating disturbances of biosynthesis and renewal of the various muscle con- 
stituents. On the other hand, changes in muscular tension from denervation may effect the 
metabolism in the muscle. Neither of these views has been proved. 


Kole of acetocholine in axonal conduction and neuromuscular transmission. 
Nachmansohn, David. p. 190. : 
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JOURNAL OF APPLIED PHYSIOLOGY. Vol. 14, Sept. 1959. 


© Aortic Blood Flow in Dogs During Treadmill Exercise. D. L. Franklin; R. M. 
Ellis, and R. F. Rushmer. pp. 809-812. 


Continuously recorded aortic flow registered simultaneously with other parameters of cardio- 
vascular work was obtained during spontaneous activity by six dogs. 

Aortic flow was measured by a pulsed ultrasonic flow meter. The velocity of aortic blood was 
determined by calculating the difference between the transit times of ultrasonic waves directed 
upstream and downstream. To record flow velocity, the difference in transit time of the 
ultrasonic waves is converted into a D.C. voltage, which can be calibrated in terms of volume 
flow and inscribed on an oscillograph. The accumulated flow over a time interval of two 
seconds was determined by an integrating circuit which measured the areas under all flow 
deflections for the given period of time. Left ventricular diameter was registered continuously 
in terms of the transit time of ultrasonic waves between two barium titanate crystals mounted 
on opposite sides of the chamber. 


In three dogs the flow meter was applied to the wall of the descending thoracic aorta and in 
three others, the gauges were applied to the ascending aorta just above the aortic valves. The 
dogs were subjected to treadmill exercise at three miles per hour on a five per cent grade. 


The results of this study showed the heart rate increased by two or threefold while the aortic 
flow per stroke was only slightly increased. The authors concluded that during standard 


exercise the flow of blood through the aorta was increased primarily by tachycardia with very 
little increase in stroke output. 


© Capillary Resistance and Blood Pressure Changes Associated with Pain Due to 
Local Cooling: Cold Pressor Test. G. A. McMurray, and L. B. Jaques. pp. 813-816. 


Measurements of capillary resistance and blood pressure were made on 48 male and female 
volunteers before and after immersion of the right hand in ice water for five minutes. Fourteen 
of the subjects were tested in the summer months (July and August) while the remainder were 
tested in the winter (November to March). 


Capillary resistance was measured by an electric suction pump which maintained a vacuum 
reservoir at a negative pressure measured by a mercury manometer. The negative pressure 


necessary to produce one or more petechiae in 60 seconds was recorded as the capillary 
resistance. 


The capillary resistance rose sharply immediately after stress and remained elevated for over 
three hours, returning to normal in 21 hours, while the blood pressure response reached its 
peak in 90 seconds. A significant negative correlation was found between the maximum 
changes in capillary resistance and blood pressure. 

Other investigators have concluded that the efferent mechanism of the cold pressor reaction 
consists of a rapid neural component followed by a later and longer lasting humoral action. 
Epinephrine is suspected of being the humoral agent since its injection into humans produces 
a capillary stress response very similar to the one observed in this study. 


Effect of mechanical factors on respiratory work ventilatory responses to CO.,. 
Eldrige, F., and J. M. Davis. p. 721. 


Upper airway obstruction in the unconscious patient. Safar, P.; L. A. Escarraga, and 
F. Chang. p. 760. 


Oxygen consumption and body temperature during sleep in cold environments. 
Kreider, M. B., and P. F. Iampietro. p. 765. 


Effects of artificially induced fever on serum proteins, vitamin levels, and hemato- 
logical values in human subjects. Mendez, J.; N. S. Scrimshaw; C. Salvado, and M. L. 
Selva. p. 768. 


Methods of cooling subjects with hyperpyrexia. Wyndham, C. H.; N. B. Strydom; 
H. M. Cooke; J. S. Maritz; J. F. Morrison; P. W. Flemming, and J. S. Ward. p. 771. 


Changes in osmotic pressure and ionic concentrations of plasma during muscular 
work and recovery. DeLanne, R.; J. R. Barnes, and L. Brouha. p. 804. 


Energy metabolism and gas exchange during treadmill running in dogs. Young, 
D.R.; R. Mosher; P. Erve, and H. Spector. p. 834. 


Influence on ureteral obstruction (hydronephrosis) on renal function in man. 
Edvall, C. A. p. 855. 
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A pedal push-pull device for supine exercise. Fishman, A. P., and G. M. Turino. 
p. 864. 


Impedance matching circuits for the mercury strain gauge. Elsner, R. W.; C. J. 
Eagan, and S. Andersen. p. 871. 


JOURNAL OF BONE AND JOINT SURGERY. Vol. 417A, Oct. 1959. 


© Stress Fractures of the Calcaneus. J. W. Leabhart. pp. 1285-1290. 


Stress fractures of the calcaneus were seen in 134 United States Marine Corps recruits at 
Parris Island, S. C., for an incidence of 0.45 per cent of the total number of new recruits. 
Bilateral calcaneal fractures occurred in 98 patients. The recruits with fractures were slightly 
older and were less active physically prior to enlistment. The height and weight of the recruits 
with fractures did not differ from the others. 

All patients complained of painful swelling of the heel (or heels) which occurred during the 
first ten days of training. Edema in the area of the precalcaneal bursa and tenderness over the 
posterosuperior calcaneus were present in every patient. 

Roentgenograms were negative at the time of the first examination, three to five days after 
onset of symptoms. Ten days after the onset of symptoms a definite line could be seen in the 
posterosuperior portion of the calcaneus perpendicular to the trabecular stress lines. 

Treatment consisted of bed rest for one week, then four point crutch walking was instituted 
with one-half inch sponge rubber heel inserts in both shoes. Crutch walking was discontinued 
when symptoms disappeared and most patients were able to return to duty in eight weeks. 
The most common theory as to the cause of stress fractures is bone exhaustion from rhythmically 
recurring subthreshold traumata. The author estimates, from outpatient records, that calcaneal 
fractures represent 19 per cent of all stress fractures. 


© Paraplegia in Children. P. L. Norton, and J. J. Foley. pp. 1291-1309. 


This paper is a review of 65 children with paraplegia followed for as long as 10 years. 
Forty-eight of the patients were congenital paraplegics and 17 were acquired. The authors 
were primarily concerned with the orthopedic problems which developed and the functional 
status of the patients. 

All of the group with congenital paraplegia had a diagnosis of spina bifida. Of the 48 
patients, 44 had defects including the entire sacrum with approximately one-half of the group 
having their lesion extending through the third lumbar vertebra. 

Orthopedic defects requiring surgical correction were considerably more common in these 
children than in adult paraplegics, especially so in the congenital group. Three of the patients 
in the congenital group required spinal fusion. There were 27 dislocations and 19 subluxations 
of the hip, 14 of which required hip stabilizing operations. Release of hip flexion contractures 
was the most common operation with 20 procedures of this type performed. 

The authors stressed the dangers of passive stretching of the knees in paraplegic children. 
The hazards include epiphyseal damage, fractures about the knee, and subluxations of the knee. 
In the acquired paraplegia group there was considerably less surgery performed, probably 
because of the relative maturity of the skeleton before the onset of the paraplegia. Ten of these 
patients were 14 years or older at the time paralysis occurred. 

In regard to ambulation, only nine of 48 congenital paraplegics were not ambulatory while in 
the acquired group six of 16 were not able to ambulate. 


Factors preventing downward dislocation of the adducted shoulder joint. An 
electromyographic and morphological study. Dasmajian, J. V., and F. J. Bazant.. p. 1182. 


The effect produced in the cartilaginous epiphyseal plate of the immature dogs 
by experimental surgical traumata. Campbell, C. J.; A. Grisolia, and G. Zanconato. 
p. 1221. 


The role of soft tissues in osteogenesis. An experimental study of canine spine 
fusions. Hurley, L. A.; F. E. Stinchfield, and A. L. Bassett. p. 1243. 


Amputation as a treatment for certain lower extremity congenital abnormalities. 
Aitken, G. T. p. 1267. 


Fundamental aspects of muscle function. Mommaerts, W. F. H. M. p. 1315. 
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NEUROLOGY. Vol. 9, Nov. 1959. 


© Refractory and Irresponsive Periods of Muscle in Progressive Muscular Dys- 
trophy and Paresis Due to Lower Motor Neuron Involvement. Thomas W. Farmer; 
Fritz Buchthal, and Paul Rosenfalck. pp. 747-756. 


The absolute refractory period and the irresponsive period were measured in the muscles of 
normal subjects and patients with progressive muscular dystrophy, peripheral nerve injury, and 
amyotrophic lateral sclerosis. Paired bipolar needle electrodes, 15 to 25 mm apart were inserted 
into the distal part of the tested muscle. The muscles were stimulated by the two needles in 
succession. The absolute refractory period was measured as the shortest time interval at which 
both test stimuli evoked action potentials. The irresponsive period was measured as time 
interval between the two action potentials evoked. 


In dystrophic muscle the absolute refractory period averaged 2.5 + 0.1 milliseconds as com- 
pared with 3.6 + 0.1 milliseconds for normal muscle. The irresponsive period was 3.5 + 0.1 
milliseconds for dystrophic muscle and 3.7 + 0.1 milliseconds for normal muscle. The shorter 
absolute refractory period in dystrophic muscle is explained by a decrease in the intracellular 
potassium Causing resulting increased excitability. 

In peripheral nerve injuries the absolute refractory period was 50 per cent longer than in 
normal muscle. The irresponsive period was the same as the refractory period in both normal 
subjects and patients with peripheral nerve injury. The longer absolute refractory period in 
the patient with peripheral nerve injury is explained by the membrane changes that denerva- 
tion brings about. These changes are reflected in a slower rate of repolarization and reduced 
conduction velocity. 


In patients with anterior horn cell involvement the absolute refractory and irresponsive periods 
fall within the limits for normal muscle. 


© Problems of Anticoagulant Therapy in Cerebrovascular Disease. Sigmund N. 
Groach; L. J. Hurwitz; L. M. McDevitt, and Irving S. Wright. pp. 786-793. 


The problems and complications that arose in the course of anticoagulant therapy in patients 
with cerebrovascular thromboembolism were reviewed. The 108 patients were divided into two 
groups. In the first group the diagnosis of cerebral thrombosis was clear and the patients were 
randomly selected for anticoagulant therapy. In the second group the diagnosis of cerebral 
embolism was clear and the patients received anticoagulants on an obligatory basis. 

A total of 22 patients (20 per cent) developed hemorrhagic complications. In two patients, 
these complications resulted in death. The incidence of complications in the embolism 
group was greater (26 per cent) than in those patients who had cerebrothrombosis (16 
per cent). 

The older the patient the greater was the incidence of hemorrhagic complications. Hemorrhagic 
complications usually appeared early in the course of treatment. Only five per cent of the 
patients treated for a period longer than 12 months developed a hemorrhagic complication. 
Anticoagulant therapy, while feasible, involves definite risks and problems and great care and 


vigilance must be maintained when giving anticoagulants to patients with cerebrovascular 
disease. 


Course and prognosis of acute cerebellar ataxia in children. Weiss, Stuart, and 
Sidney Carter. p. 711. 


Incidence and type of pathologic alterations observed in muscle in a_ routine 
autopsy survey. Pearson, Carl M. p. 757. 


The clinical syndrome of paroxysmal paralytic myoglobinuria. Korein, J.; D. R. 
Coddon, and S. H. Mowrey, p. 767. 


ANNALS OF PHYSICAL MEDICINE. Vol. 5, Aug. 1959. 


© Rehabilitation of Fractures of the Shaft of the Tibia and Fibula. P. J. R. 
Nichols, and J. G. Parish. pp. 73-87. 


Over an 11 year period, 555 patients with fractures of the tibia and fibula were treated at two 
RAF rehabilitation centers. The main problems which were encountered in the rehabilitation 
of these patients were (1) the prevention of a faulty gait while the patient was in plaster, 
(2) the establishment of a limp-free gait after plaster was removed, (3) the development of 
calf muscle power and coordination, and (4) the prevention and treatment of post-plaster 
edema. 
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Patients transferred to the rehabilitation centers while still in plaster were taught correct 
ambulation, and after the plaster was removed, a limp-free gait was required to inhibit the 
formation of a poor habit pattern. The use of two canes or no cane at all was the rule in 
developing a limp-free gait. In patients where rehabilitation care did not begin until after 
the third post-plaster week, considerably longer periods of treatment were necessary to develop 
a limp-free gait. In this delayed group post-plaster edema had a greater incidence and took a 
longer time for resolution. The most effective method of preventing and treating post-plaster 
edema was the application of an elastic webbing bandage. Edema developed more frequently 
in those patients who had osteoporosis on radiographic examination at the time of removal 
of plaster. 

Organized exercises in plaster did not result in a quicker return of ability, but the prevention 
and correction of a faulty gait in plaster resulted in more rapid normal walking when plaster 
was removed. The rate of recovery of ankle and foot mobility was of little value in estimating , 
progress after immobilization. The development of gastrocnemius-soleus and quadriceps muscle 
power and coordinated movements, provided an accurate means of assessing the fitness of a 
patient. 


© Peritendinitis Calearea Affecting the Hands. J. J. P. Lomas. pp. 94-95. 


A case report of a patient with peritendinitis calcarea at the head of the second metacarpal 
bone is presented. On clinical examination the patient had an acutely tender, warm, red 
swelling in the palm of the hand, resembling an acute cellulitis. A large amorphous mass of 
calcium was seen on x-ray. Immobilization was maintained for one week with relief of 
symptoms and disappearance of inflammation. Within three months the calcium deposit 
had disappeared. 

Deposits of calcium around the tendons of the hand are uncommon and are probably due to 
local trauma resulting in a slight tear of a tendon or ligament. The deposits may be associated 
with an acute inflammatory reaction which must be distinguished from cellulitis, bursitis, 
arthritis, or gout. The diagnosis is established by radiographic examination. The condition is 
self-limiting, and treatment by immobilization, local hydrocortisone injections, and radiotherapy 
rapidly relieves symptoms and restores function. 


Chloroquine in rheumatoid arthritis. Buchan, J. F. p. 88. 


Current trends in the management of rheumatoid arthritis. Ansell, Barbara. p. 97. 
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© The Effect of Mental Arithmetic on the Blood Flow Through Normal, Sym- 
pathectomized and Hyperhidrotic Hands. M. H. Allwood; H. Barcroft; J. P. L. A. 
Hayes, and E. A. Hirsjarvi. pp. 108-116. 


The effect of ten minutes of mental arithmetic on the blood flow in the hand was studied by 
venous occlusion water plethysmography in a room temperature of 21-23°C. In 26 tests 
on 16 normal subjects the average change in hand blood flow was +27 per cent for the whole 
ten minute period. In 19 tests on 11 patients who had cervical sympathectomies, the average 
‘change in hand blood flow was +5 per cent for the ten minute period. In five hyperhidrotic 
patients who exhibited visible sweating during the test, the average change in hand blood flow 
was +200 per cent. In six hyperhidrotic patients who did not show visible sweating during 
the test, the average hand blood flow change was less than +1 per cent. The increased flow 
in the normal subject probably reflects the associated slight elevation of blood pressure. The 
marked vasodilatation in the hyperhidrotic patients who sweat profusely was probably caused 
by bradykinin formed in the subcutaneous tissue during overactivity of the sweat glands. 


© Spatial Temperature Gradient and Thermoreceptor Stimulation. H. Hensel, and 
Ingrid Witt. pp. 180-187. 


Sensory fibers from cold thermoreceptors in the upper surface of the tongue of the cat were 
isolated from the lingual nerve and the action potential discharge frequency recorded. The 
upper surface of the tongue was kept at various constant temperatures while the lower surface 
was either cooled or warmed relative to the upper surface temperature. Cooling the upper 
surface directly or by conduction through cooling of the lower surface led to an acceleration 
of the discharge rate in the nerve fibers unrelated to the temperature gradients developed. It 
is concluded that the cold fibers are stimulated simply by cooling and not by the slope or 
direction of any intracutaneous spatial temperature gradient. 
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The effects of stimulation of the carotid body chemoreceptors on the pulmonary 
vascular bed in the dog: the “vasosensory controlled perfused living animal” 
preparation. Daly, 1. D., and M. D. Daly. p. 201. 


The effects of stimulation of the carotid sinus baroreceptors on the pulmonary 
vascular bed in the dog. Daly, I]. D., and M. D. Daly. p. 220. 


JOURNAL OF NEUROPHYSIOLOGY. Vol. 22, Nov. 1959. 


© An Electrical Sign of Facilitation Accompanying Repetitive Presynaptic 
Activity. E. F. Vastola. pp. 624-632. 


This report is based on observations made in experiments on 45 cats with intracollicular 
transections which had been anesthetized with small amounts of intrapleural Surital. Condi- 
tioning orthodromic stimulation was delivered through the centralateral optic nerve by silver 
electrodes placed just behind the eye ball — one encircling and the other thrust into the center 
of the nerve. Antidromic stimuli were delivered by three silver wires insulated to their tips and 
placed in or just beneath the visual cortex at distances of one to two millimeters from each 
other. Recording was made from intact cerebral hemispheres except in seven experiments in 
which an attempt was made to isolate the lateral geniculate body from medial thalamic and 
preoptic structures by leukotomy in the parasagittal plane through the medial margin of the 
lateral geniculate body along its entire anteroposterior length. The lateral geniculate body was 
probed in a vertical direction through the cortex with a double barreled glass capillary electrode 
having an outside diameter at the end of about 75 to 150 microns. 


Repetitive orthodromic stimulation of the lateral geniculate body at rates greater than 25 per 
second facilitated the antidromic propagation of an action potential into the cell bodies of the 
principal geniculate neurons. Facilitation was maintained at a constant level throughout the 
period of stimulation and continued into the post-tetanic period for as long as 500 milliseconds. 
Facilitation was accompanied by an electrical response (D.C. response) with a similar time 
course. Both facilitation and the D.C. response were changed in the same direction and by 
approximately similar amounts by changes in strength of frequency of the orthodromic stimula- 
tion. There was no D.C. response in the geniculate neurons or facilitation of the geniculate 
neurons by repetitive antidromic stimula:ion. The D.C. response appeared to be a logarithmic 
function of the frequency of orthodromic stimulation between 25 and 300 per second. 


Effect of Cortical and Reticular Stimulation on Conditioned Reflex Activity. 
Emil Zuckermann. pp. 632-643. 


Investigations were made on 14 cats in which the blink reflex was studied as a natural 
conditioned reflex and on eight other cats in which the corneal conditioned reflex was studied 
as an elaborated one. A metronome set at 180 strokes per minute was used as the conditioned 
stimulus. The unconditioned stimulus was represented by an air stream projected on the cornea. 
In both groups eight cortical electrodes, each having a diameter of 100 microns, were implanted 
several days prior to the experiments on the unconditioned stimulus projection area (sensory 
motor area) and in the conditioned stimulus projection area (optic area in the first group, 
acoustic area in the second). Two pairs of electrodes were introduced in different zones of the 
reticular formation of the brain stem. All electrodes served to record both electric activity and 
stimulation. Electrodes were also implanted into the orbicular muscles of the eyelids in order 
to record the electromyogram. 


Temporary connections for certain defense conditioned reflexes may be elaborated at a supra- 
mesencephalic level. This is suggested by the fact that they are inhibited after generalized 
seizures induced by cortical stimulation but not after brain stem seizures induced by reticular 
stimulation. The temporary connection probably occurs in cortical diencephalic structures 
which receive and analyze the conditioned stimulus. This might explain the fact that the focal 
convulsive discharges localized to the projection area of the unconditioned stimulus (sensory 
motor area) failed to interfere with conditioned reflexes, while similar focal seizures localized 
in the projection areas of the conditioned stimulus (optic or acoustic area) produce an important 
and prolonged inhibition of conditioned reflex. The mesencephalic reticular formation influ- 
ences cortical and diencephalic neurons by augmenting in the same manner and proportionally 
both the excitatory process (elaboration of conditioned reflexes) and the process of active 
inhibition (differentiation). Furthermore, onset of supraliminar inhibition produced by reduc- 
ing the interval to presentations of a conditioning stimulus, is much delayed after mesencephalic 
stimulation. There is no perfectly constant relationship between electrocorticographic signs of 
conditioning (occurrence of condition evoked potentials, desynchronization in the unconditioned 
stimulus projection area) and the conditioned behavior. These signs may remain dissociated 
throughout a series of stimulus associations. There is also no constant relationship between the 
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background cortical activity and the functional level of neural activity. The most significant 
modification of the electrocorticogram during higher nervous activity seems to be the appear- 
ance of slow, large waves (in these experiments modified by potentials evoked by rhythmic 
conditioned stimuli) during intense cortical activity connected to conditioned reflex elaboration 
and inhibition. 


Reflex activity of the external anal sphincter of cat. Bishop, Beverly. p. 679. 


Further observations on electrical activity of frog’s spinal ganglion cells in sodium 
free solutions. Koketsu, K.; J. A. Cerf, and S. Nishi. p. 693. 


JOURNAL OF CHRONIC DISEASES. Vol. 10, Nov. 1959. 


© Rheumatoid Arthritis: Historical Aspects. Charles L. Short. pp. 367-387. 


The author presents an excellent and concise review of the development of the concept of 
rheumatoid arthritis. Of particular importance is the concept of connective tissue disease 
which was introduced by Klinge about 30 years ago. Within the last 10 or 15 years the term 
collagen or connective tissue has come to be applied chiefly to periarteritis nodosa, systemic 
lupus erythematosus, dermatomyositis, and scleroderma in addition to rheumatic fever and 
rheumatoid arthritis. Not infrequently overlapping features or even typical pathologic features 
of two or more of these disorders are present in the same patients. Clinical manifestations of 
more than one may appear in the same patient either simultaneously or in sequence. For 
these reasons an etiologic relationship between these diseases has been postulated but remains 
unproved as yet. 

The author points out that juvenile rheumatoid arthritis (Still's disease), Felty’s syndrome, 
rheumatoid (ankylosing) spondylitis, psoriatic arthritis, arthritis of ulcerative colitis, inter- 
mittent hydrarthrosis, and palindromic rheumatism are a few syndromes regarded by some as 
varients of rheumatoid arthritis and by others as independent disease entities. Rheumatoid 
arthritis is described as a chronic inflammatory disease of unknown etiology and pathogenesis 
which is systemic in nature and characterized by the manner in which it involves joints. It is 
also considered to be a familial disease in that it occurs more frequently in the relatives of 
patients than of controls. Precipitating factors which have been implicated are strain, infection, 
exposure, operation and trauma. Fever and tachycardia are common findings and on the 
laboratory side, anemia is common, the mechanism of which is not fully understood. The 
immunologic characteristics of the disease are also discussed. The course of the disease is one 
of steady or intermittent progression although complete or nearly complete remissions may occur 
at first and certain patients recover without significant disability even after years of active 
disease. Etiologic concepts are discussed under the headings neurogenic, vascular, infectious, 
hypersensitivity, metabolic, endocrine and psychogenic. Of particular interest here is the 
possibility of vasomotor instability as a complicating factor. Treatment of the disease is divided 
into three aspects. The first is a basic regimen consisting of rest, a very adequate diet, the 
application of heat and exercises to preserve or improve joint or muscle function, prevention 
and correction of deformities by orthopedic measures, the relief of pain, and simple psycho- 
therapeutic measures. The author points out that no control studies are as yet available to 
testify to the effectiveness of such a plan of management. The second aspect involves agents 
which suppress disease activity. Aspirin, phenylbutazone, and the corticosteroids all have 
anti-inflammatory effects. There is no reason to believe, however, that the disease course is 
altered by their use or that the fundamental pathologic process is completely arrested no matter 
how intensive or prolonged their use. The third aspect concerns the search for a truly 
curative agent. 

Chloraquine phosphate and gold salts are believed by some to have a definitive temporary 
effect on the disease course. Again, carefully controlled studies have not yet been done to 
determine the true value of these forms of treatment. This is especially important in a disease 
which is subject to unpredictable spontaneous remissions and exacerbations. 

It is obvious that the cure or prevention of this disease has not been achieved. 


© The Pathogenesis of Rheumatoid Arthritis. J. P. Kulka. pp. 388-402. 


This review is an effort to reconstruct the evolution of the anatomic features which characterize 
rheumatoid arthritis by comparative analysis of the classical lesions in various sites throughout 
the body, early or highly active joint lesions and rheumatoid nodules, and spontaneous and 
experimental lesions of known etiology which resemble those of rheumatoid arthritis. The lesions 
of rheumatoid arthritis are typically focal, localized to discrete regions and fall principally into 
three categories — inflammation of membranes which is predominately exudative or proliferative, 
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focal connective tissue degeneration and necrosis associated with nodule formation, and seg- 
mental vasculitis particularly involvement of venules and arterioles either within nodular or 
membranous sites of inflammation. The chief effects of the vasculitis are exudation and ischemia. 
The author stresses that evidence is growing that the vasculitis is a primary manifestation of 
rheumatoid arthritis as it is in the other so called connective tissue diseases. 


Considering this variety of anatomic lesions, the question of a single pathogenetic mechanism 
adequate to account for all manifestations of the disease is raised. The author cites findings 
to suggest that the joint lesion of rheumatoid arthritis and rheumatoid nodules themselves 
result from a single pathogenic mechanism of which vasculitis is the cardinal manifestation. 
Lesions such as produced by the Schwartzman phenomenon, those of local cold injury and 
those produced by various vasospastic agents such as pitressin and norepinephrine resemble the 
lesions of serum sickness and rheumatoid arthritis. It is interesting that vasospasm is frequently 
associated with these diseases. Indeed vasospastic disorders frequently precede the onset of 
rheumatoid arthritis. An additional factor not clearly understood is the possibility of local 
microcirculatory impairment, perhaps as a result of erythrocyte aggregation. The cardinal 
histologic feature to be stressed, however, is the segmental inflammation of venules and other 
small blood vessels associated with marked exudation. 


The biochemistry of connective tissue. Dorfman, Albert. p. 403. 
Immunologic aspects of rheumatoid arthritis. Kunkel, Henry G. p. 418. 
Future lines of research on rheumatoid arthritis. Thomas, Lewis. p. 428. 


+ 
CIRCULATION. Vol. 20 (Part Il), Oct. 1959. 


This entire issue is devoted to abstracts from the Thirty-second Annual Scientific Sessions of 
the American Heart Association held in Philadelphia on October 23, to October 25, 1959. A 
general list of topics discussed includes clinical cardiology, rheumatic fever and congenital 
heart disease, circulation, regulation of the cardiovascular system in health and disease, cardio- 
vascular surgery, diagnostic technics, surgery in acquired valvular disease, congestive heart 
failure, basic science, concepts of atherogenesis, instrumental methods, cardiac resuscitation, 
arteriosclerosis, and mechanical methods of assistance to the failing circulation. 
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Principles and Practice of Geriatric Rehabilitation, a two-week course 
at Bird S. Coler Hospital is scheduled for April 25 — May 6, 1960, for 
registered nurses, occupational therapists, physical therapists and social 
workers. 


The course is planned to provide intensified training in the rehabilita- 
tion care of the elderly chronically-ill patient and will offer a comprehen- 
sive and practical presentation of such care in hospital, home, old age 
home and nursing home. It will consist of lectures, seminars, clinical 
demonstrations and practice workshops. The teaching staff includes mem- 
bers of the faculty and professional staff of the Medical Center. 


A tuition fee of $100 will be charged. A limited number of traineeships 
covering the tuition fee, travel and maintenance may be available through 
a grant from the U.S. Office of Vocational Rehabilitation. In addition, 
grants from the New York State Department of Health may be available 
for travel and maintenance to students who are residents of or who show 
evidence of intent to work in New York State. 


For details, write Jerome S. Tobis, M.D., Chairman, Department of 
Physical Medicine and Rehabilitation, New York Medical College, 1 E. 
105th St., New York 29, N.Y. 


Films, publications and exhibits on the vocational rehabilitation of 
handicapped homemakers may be had from the School of Home Econom- 
ics, The University of Connecticut, Storrs, Conn. 


Spend Memorial Day Weekend in Chicago! The Midwestern Section 
of the American Congress of Physical Medicine and Rehabilitation will 
meet at the Rehabilitation Institute of Chicago on Friday, May 27, 1960. 
Program topics are prosthetics, orthotics and traumatic injuries of the 
spinal cord. Additional information may be had from Bernard J. Michela, 
M.D., Chairman, Rehabilitation Institute of Chicago, 401 E. Ohio St., 
Chicago 11 and/or Reuben R. Wasserman, M.D., Secretary, VA Research 
Hospital, 333 E. Huron St., Chicago 11, II. 


A new journal, WORLD NEUROLOGY, will be introduced in July, 
1960. The journal will consist essentially of two parts: a scientific sec- 
tion and a section devoted to activities of neurologists and to neurological 
research throughout the world. Inquiries should be directed to WORLD 
NEUROLOGY, 84 S. 10th St., Minneapolis 3, Minn. 
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Announcing 


The Seventh Essay Award 


of 
$200 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilitation, the 
American Congress of Physical Medicine and Rehabilitation will award annually, 
a prize for an essay on any subject relating to physical medicine and rehabilita- 
tion. The contest, while open to anyone, is primarily directed to interns, residents, 
graduate students in the pre-clinical sciences and graduate students in physical 
medicine and rehabilitation. The Awards and Prizes Committee suggests that 
members of the American Congress and American Academy of Physical Medicine 
and Rehabilitation bring this announcement to the attention of interested persons. 
The following rules and regulations apply to the contest: 


1. Any subject of interest or pertaining to the field of physical medicine and 
rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of Physical 
Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not later than 
March 1, 1960. 


3. Contributions will be accepted from interns, residents, graduate students 
in the pre-clinical sciences, and graduate students in physical medicine and rehabili- 
tation. 


4. The essay must not have been published previously. 


5. The American Congress of Physical Medicine and Rehabilitation shall have 
the exclusive right to publish the winning essay in its official journal, the ARCHIVES 
OF PHYSICAL MEDICINE AND REHABILITATION. 


6. Manuscripts must not exceed 3000 words (exclusive of headings, refer- 
ences, legends for cuts, tables, etc.), and the number of words should be stated 
on the title page. An original and one carbon copy of the manuscript must be 
submitted. 


7. The winner shall receive a cash award of $200. 


8. The winner shall be determined by the Awards and Prizes Committee of 
the American Congress of Physical Medicine and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name of the 
winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation reserves 
the right to make no award if, in the judgment of the Awards and Prizes Committee, 
no contribution is acceptable. Announcement of the winner will be made at the 
annual meeting. 


xx 


Dae 
| 
| 


BERNARD M. BARUCH ESSAY AWARD—# 
Sponsored by the 


AMERICAN CONGRESS 
of 
PHYSICAL MEDICINE 
AND REHABILITATION 


A, annual award of $100 will be given as a prize for an essay 
on any subject relating to physical medicine and rehabilitation. 


The following rules and regulations apply: 


1. Any subject of interest or pertaining to the field of physical med- 
icine and rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of 
Physical Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, 
not later than March 1, 1960. 


3. Contributions will be accepted from medical students only. 


4. The American Congress of Physical Medicine and Rehabilitation 
shall have the exclusive right to publish the winning essay in its official 
journal, the Archives of Physical Medicine and Rehabilitation. 


5. Manuscripts must not exceed 3000 words (exclusive of headings, 
references, legends for cuts, tables, etc.), and the number of words should 
be stated on the title page. An original and one carbon copy of the manu- 
script must be submitted. 


6. The essay must not have been published previously. 
7. The winner shall receive a cash award of $100. 


8. The winner shall be determined by the Awards and Prizes Com- 
mittee of the American Congress of Physical Medicine and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name 
of the winner is announced. The winning manuscript becomes the ex- 
clusive property of the American Congress of Physical Medicine and 
Rehabilitation. 


10. The American Congress of Physical Medicine and Rehabilitation 
reserves the right to make no award if, in the judgment of the Awards 
and Prizes Committee, no contribution is acceptable. Announcement of 
the winner will be made at the annual meeting. 
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